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IlosicHuTeNbHAS 3aIUCKA

PaGouas mporpamMma y4eGHOro mpemMera «Xumus (yrinyOrnensbli ypoBeHb)» B 10,11 kmaccax cocraBieHa Ha OCHOBe (DenepaibHOro
rOCyIapCTBEHHOr0 00pa3oBaTellbHOrO CTaHAapTa, OCHOBHOM 00pasoBaTelIbHON mporpammsl cpepHero obmero obpasosanus MOV CIII Nel03,
JUHAH yaeGHO-MeTommdeckux koMmmrekcos (YMK) no xumuu bapeimosa U.B. (Xumust. PaGoune nporpammsl. IIpeaMeTHas THHAS yUeOHUKOB CA.
ITyszaxosa, H.B. Mammuunoit, B.A. ITonkosa 10-11 xmaccer. — M.:«IIpocsemerue», 2017)

YueOnuku:

ITysakos C.A., Mamuuna H,B., ITonkos B.A. Xumus 10 xinacc: yueOuuk ms obimeoOpa3oBaTenbHbIX yapexaenuil.- M.; IIpocsenienne,

2020.;

I[Tysakos C.A., Mamnuna H,B., [Tonkos B.A. Xumus 11 xnacc: yueGHEK Ui 00meoOpa3oBaTebHBIX yupexaenuid.- M.; IIpocsenienue,
2019.; v

Henbo o0ydenuss XHAMHH Ha YTIIyOJIEHHOM YPOBHE SIBISIETCS: IONHOE OCBOEHHE ©a30BOrO Kypca M BKIIOYACT PACIIUPEHUE MPEAMETHBIX
PE3yNLTATOB U COIEPIKAHUS, OPUEHTHPOBAHHOE Ha HOJIrOTOBKY K IIOCIEAYIONIEMY IPO(hecCHOHATFHOMY 00pa30BaHMIO;PA3BUTHE HHANBUIYaIBHBIX
CIIOCOOHOCTEH, 00yUaromuxcs myTeM Goee riryboKoro, YeM 3TO mpeiycMaTrpuBaeTcs 0a30BEIM KypCOM, OCBOEHMs OCHOB HAayK, CHCTEMAaTHYSCKHUX
3HAHWH; yMEHME IIPUMEHSATH IIONy4eHHbIE 3HAHMS Ui DElIeHHs IIPAKTHUSCKUX U Y4eOHO-HCCIeNOBATENbCKUX 3aad B M3MEHCHHOM,
HECTaHIApPTHON CUTYalllH; YMEHHE CHCTEMaTU3UPOBATh M 0000IIaTh NOIyYCHHBIC 3HAHUS.

IIporpamma mpemmera « Xumusi. OcHOBHOE o0Iiee 0Opa3oBaHue» U3ydaercs 2 roja.

OOI1iee KOIHMUECTBO YacOB 3a YPOBEHH OCHOBHOTO 00IIero oopaszopanus cocrasigeT 204 gaca co CIENYIOMMM pacpeieIeHHEM JacoB I10
kiaccam: B 10-11 xmaccax orsoautes 3 yueGHbIX yaca B Hememo (102 gaca B rox) B Te4eHHE KaXOT0 roja 00ydeHus.

®opMBI TEKyINero KOHTPOJIs BLIOpATh: ycTHas paboTa, KOHTpONbHAs paboTa, caMOCToATeNbHas paboTa, 1abopartopHas paboTa, JUKTAHT,
IpakTHyecKas pabora, 3aUeT, TECTUPOBAHKE, IIPAKTHKYM, paboTa Ha ypoke, IpoBepodHas pabora, snement JJO

PaGoueli mporpamMmoii ipegycMoTpeHO:

10 xmace 11 xmace
KonTponpHBIX padoT 6 10
[IpakTHueckux pador 8 15
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LILnanuapyemble pe3yJabTaThl 0CBOCHHA XMMHUH
®opMHPOBaAHHE YHHBEPCAILHBIX YUeOHBIX AeHCTBHI (INYHOCTHBIC H METANPeIMETHbIE Pe3yIbTaThI)
JluunocTHBIE yHUBepCcaIbHbIe ydeOHbIe TeiiCTBHA

V-BEIIYCKHUKA OYIyT chopmupoBasst—
JIMIHOCTHBIE pe3yabTaThl B ¢depe oTHOmen i, 00yJarmuxcs Kk cebe, K CBOEMY 310POBbI0, K MO3HAHUIO celst:

- opueHTanus O0YYAIOMMXCsS HA JOCTIDKCHHE JIMYHOTO CYACTBs, PEATH3ANMIO MO3MTHBHBIX JKU3HCHHBIX NEPCIEKTHB, MHUIMATHBHOCTD,
KPEaTUBHOCTE, TOTOBHOCTD U CIIOCOGHOCT K JITYHOCTHOMY CaMOOIIPEIENEHHIO, CIIOCOOHOCT CTABUTE LEJIM U CTPOUTE KU3HEHHBIC IUTAHBL,

- FOTOBHOCTB M CIOCOGHOCTh OGECHeurMTh cebe M CBOMM OJM3KMM JOCTOMHYHO JKM3Hb B IIPOIECCE CaMOCTOSTENHHOM, TBOPYECKOH H
OTBETCTBEHHOMU AEATEIBHOCTH, _

- TOTOBHOCTH M CIIOCOGHOCTB OOYYAIOMMXCA K OTCTAHBAHMIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHMS, TOTOBHOCTB M CIIOCOOHOCTH
BEIPabATEHIBATE COOCTBEHHYIO TIO3HIIMIO [0 OTHOUIEHHIO K OOMECTBEHHO-OMUTHYECKIM COOBITHSM IPONIIOr0 i HACTOSMIETO, HA OCHOBE OCO3HAHMS
M OCMBICJIEHHS HCTOPHH, TYXOBHBIX IIEHHOCTEH U JOCTHOKEHUM HAICH CTPAHEL,

— TOTOBHOCTb M CIIOCOOHOCTH 00YYAIOIUXCS K CAaMOPA3BUTHIO M CAMOBOCTIMTAHHIO B COOTBETCTBAY € OOLICYETOBEUSCKUMH IEHHOCTIMA 1
WieataMd TPAXIAHCKOTO OOIiecTBa, IOTPeOHOCTE B (DM3UYECKOM CAMOCOBEPIICHCTBOBAHMHM, 32HATHAX CIIOPTUBHO-03LOPOBUTEIBHOK
e TeIbHOCTHIO;

— NpUHATHE W peallu3alys [eHHOCTel 310poBoro U Ge3omacHoro obpasa XH3HH, OEPEXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
cOOGCTBEHHOMY (PH3UIECKOMY U IICHXOJIOTHYECKOMY 310POBBIO;

- HETIPUATHE BPENHBIX IPHBEMYEK: KyPEHHs, YIOTPEOIEHHs aJKOrols, HApKOTHKOB. JIMIHOCTHBIE pe3ymbTarbl B Cepe OTHOINCHHH,
obyuaromuxcs k Pocenu xak k Pogune (Oredectny):

— poccuiicKast HISHTHYHOCTD, CIIOCOOHOCTh K OCO3HAHMIO POCCHHCKON MACHTHYHOCTH B IOJUKYIBTYPHOM COLUYME, IyBCTBO MPHIACTHOCTH K
FICTOPHKO-KYJIbTYPHOM OOIIHOCTH POCCHICKOro Hapoza i cyap0e Poccuir, maTpHoTH3M, FOTOBHOCTS K CIIYKeHHIO OTedecTBY, €T0 3alluTe;

- yBaKEHHE K CBOEMY HAapo.y, TyBCTBO OTBETCTBEHHOCTH Iepel PonuHOM, ropmocTd 3a CBOH Kpaid, cBOXO PojuHy, IPOIIIOE ¥ HACTOSIIES
MHOTOHAITMOHAIBHOI0 Hapona Poccun, yBaKeHHE K TOCYIapCTBEHHBIM CHMBOIaM (rep0, duar, ruMy);

- hopMEpOBaHHe YBAKEHHS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY sI3BIKY Poccuiickoit Deepaniuy, SBIIOMEMYCs. OCHOBOH POCCHHCKOH
HICHTHYHOCTH U TVIaBHBIM ()aKTOPOM HAIlHOHAIBHOI'O CAMOOIIPEICIICHHS, .

- BOCIIMTAHHE YBAXKEHHUS K KyJIbTYPE, S3bIKaM, TPaIUIUsIM i 00BIYasM HapoJIOB, IIPOXHUBAIOMHUX B Poccuiickoi d)ezxepaunﬁ.

JIM4YHOCTHBIE Pe3yIbTATHI B cdepe OTHOIEHHIA, 00y AN IUXCS K 32KO0HY, FOCYJAPCTBY H K IPAKIAHCKOMY 001eCTBY:

- TP aHCTBEHHOCTh, I'PAX/AHCKAs IIO3ULHsS AKTHBHOTO X OTBETCTBEHHOIO UIIEHA POCCHHCKOrO OOINECTBA, OCO3HAIOMIEIO CBOH
KOHCTUTYIIMOHHEIE IIpaBa W OOS3aHHOCTH, yBaXKAIOIIETo 3aKOH M IPaBONOPAIOK, OCO3HAHHO NPUHMMAIOMIETO TPAJHIMOHHBIC HAIIHOHAILHBIC H
06IIeYeI0BeYeCKHEe T'YMAHICTHYECKAE M JEMOKPATHYCCKIE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOINECTBEHHOM JKU3HH;

- IpU3HAHAE HEOTYY)KJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ dYeJoBeKa, KOTOPhIE MPHHAIEXKAT KaKIOMy OT POXACHHA, TOTOBHOCTH K
OCYILIECTBIICHMIO COGCTBEHHBIX TIPaB U CBOGOJ 6e3 HapyIIeHus: IpaB B CBOGOJ JPYIHX JIAII, TOTOBHOCTB OTCTAWBATH COOCTBEHHBIE IPaBa ¥ CBOOOIBI



yenoBeKa ¥ IPaXIaHHHA COTJACHO OOINENpH3HAHHBIM [PUHIMIAM ¥ HOPMaM MEXAyHApOINHOTO HpaBa M B coorsercrBuu ¢ KoHcTuTynmeH
Poccuitckoit Depepariuy, IpaBoBasi ¥ IOIUTHIECKAs TPAMOTHOCTb;

- MHUPOBO33PEHUE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON IPAKTHKH, OCHOBAHHOE Ha JUAJIOTe KYIbTYyD,
a TaK)ke Pa3IuYHEIX-HopM 06HECTBEHHOr0 CO3HAHNUSI, OCO3HAHUE CBOCFO-MECTa B-HOIMKYIBTYPHOM MHUPE;
- HHTEPHOPH3ALMS LIEHHOCTEN JEMOKPATHH M COLMAIBHOMN COMMNAPHOCTH, TOTOBHOCTD K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B IPyIIIe
HJIA COIMATIFHOM OpraHu3aivy;

- TOTOBHOCTH OOYYaroNuXcsl K KOHCTPYKTHBHOMY YYACTHIO B IIPHHSTHM PEIICHHH, 3aTparvBalOlIMX UX MpaBa W HHTEPECH], B TOM YHCIE B
pasIMUHEIX opMax 0OIIECTBEHHON caMOOpraHu3alliy, CAMOYIIPABICHHUSI, OOIIECTBEHHO 3HAYMMOM JEATEILHOCTH;

— NIPUBEPXKEHHOCTh MIEsSM HHTEPHAIMOHAIN3MA, NApY>KObl, paBeHCTBA, B3aMMOIIOMOIIM HApOJOB; BOCIHTAHNIE YBAXKHTEIHHOTO OTHOINECHMS K
HAIIMOHAILHOMY JOCTOMHCTBY JIFOJIEH, UX TyBCTBAM, PEIUTHO3HBIM YOEXKACHHAM;

- TOTOBHOCTb OOYYAIOMIMKCS MPOTHBOCTOSTH HIGONOIMH SKCTPEMH3Ma, HAIHOHANM3Ma, KCeHO(OoOMH; KOPPYIIHH; MUCKPUMUHAIMH II0
COIHANIbHBIM, PEeJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPA3HAKaM H JPYIUM HETATHBHBIM COLMAIBHBIM SBJICHUSIM.

JIMYHOCTHbIE PE3yJIbTATHI B chepe OTHOIEHH, 00y JAIOMUXCSL ¢ OKPYKAIIHMHE JIIOALMH: — HPABCTBEHHOE CO3HAHME W IIOBE/ICHUC HA OCHOBE
YCBOEHHUS OGIINEdYe/IoBEIECKHX IEHHOCTEH, TOJNEpPAHTHOTO CO3HAHWS U MOBEJEHMS B HOJUKYILTYPHOM MHpPE, TOTOBHOCTH M CIHOCOOHOCTH BECTH
JUAJIOT C APYTHMH JIFOIBMHE, JOCTHUIATh B HEM B3aWMOIIOHUMAHMS, HAXOUTH OOMIKE LENU W COTPYAHUYATD IS HX TOCTIKESHUS,

- IIPUHATHE TYMAHHCTHIECKHUX IIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U JOOPOXKENATENbHOE OTHOIICHHE K IPYTOMY Y€JIOBEKY, €TO MHEHHIO,
MHPOBO33PEHUIO;

- CIIOCOOHOCTH K CONEPEKHBAHUIO ¥ (DOPMHUPOBAHKE ITO3WTHBHOIO OTHOINCHMS K JIOASM, B TOM WYHCIE K JIMIAM C OrpaHHYCHHBIMH
BO3MOYKHOCTSAMH 3I0POBbS ¥ HHBAIKMIAM; OEpPEXKHOE, OTBETCTBCHHOE ¥ KOMIIETEHTHOE OTHOIIECHHE K PH3HIECKOMY U IICUXOJIOTHIECKOMY 37I0POBBIO
JIPYTHX JItoNeH, yMEHHE OKa3bIBaTh IEPBYIO MOMOIIlb;

— (bopMHpOBaH¥e BHIPAXXKEHHOH B IOBEJEHHMM HPABCTBEHHOM MO3UIMM, B TOM YHCIE CIOCOOHOCTH K CO3HATENbHOMY BEIOOPY HOOpa,
HPaBCTBEHHOTO CO3HAHUSA M IOBEIEHHS Ha OCHOBE YCBOEHWs OOLICYSOBEUSCKUX ILEHHOCTEH H HPABCTBEHHBIX YyBCTB (YECTH, IOINTa,
CIIPaBeIIIMBOCTH, MUJIOCEPIHS U APYKEIFOOUS);

- pa3BHUTHE KOMIETCHIMH COTPYIHHYESCTBA CO CBEPCTHUKAMH, JETHMM MIIAMIIETO BO3pAcTa, B3POCIBIMIA B 06pa3OBaTeJ'IBHOI/I 06meCTBeHHo
II0JIE3HOM, yueOHO-HCCIIe0BaTeIbCKOM, TPOSKTHON U APYTHUX BUAAX AESTEIIBHOCTH.

JIMYHOCTHEIE Pe3yabTATLI B chepe OTHOIEHHI, 00y JAIOMIMXCH K OKPYKAIOMIEMy MHPY, KHBOMH IPHPO/e, XyI0KECTBEHHON KyIbType:

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH, 3HAYMMOCTH HAyKd, TOTOBHOCTH K HAYYHO-TEXHHUECKOMY
TBOPYECTBY, BIAJ€HHE MOCTOBEpHON HH(oOpMamuedl O IepenoBhIX MOCTIKCHHSIX M OTKPBITHAX MHPOBOH M OTEYECTBEHHOM HAYKH,
3aHHTEPECOBAHHOCTD B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPa 1 OOIIECTBA;

- TOTOBHOCTB M CIIOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIE CaMOOOPa30BaHMIO, HA IPOTHKEHUHN BCEH JKH3HM; CO3HATEIPHOEC OTHOIICHHUE K
HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIENIHOHN podeccHOHaIbHON B OO0IEeCTBEHHOM IeITeIbHOCTH,;

- 9KOJIOTHYECKAsT KyJIbTypa, OEepe)XHOe OTHOINCHUS K PONHOM 3eMie, NPHpONHBIM OorarcTsaM Poccuu ¥ Mupa; ITOHHMMaHUE BIIMAHHSL
COITHATBHO-3KOHOMUYECKHX IIPOIIECCOB HA COCTOSIHUE NMPUPOTHOH M COIMANBHOH CPebl, OTBETCTBEHHOCTH 34 COCTOSIHHE IIPHPOAHBIX PECYPCOB;




YMEHHMS ¥ HABBIKH Pa3yMHOTO IIPHPOIOIIOJIB30BAHMS, HETEPIIMMOE OTHOLICHHE K AeHCTBUSM, MPUHOCAIINM BPE SKOJIOTHH; NPUOOPETCHHE OIbITa
HKOJIOTO-HAIIPABIICHHON IEATEIEHOCTH;
- 3CTETHYECKOE OTHOLIEHHS K MUPY, TOTOBHOCTE K 9CTETHIECKOMY 00YCTPOHCTBY COOCTBEHHOTO OBITA.

JIgHOCTHBIE PE3yJIbTATHI B-cdrepe 0THONIEH i, 00y YA IIUXCS K CeMbe M POANTENAM; B TOM YHCJie IOAr0TOBKA Kfememmﬁﬂ B
"""" = OTBETCTBEHHOE OTHOLIEHNE K CO3MAHUIO CEMBbH Ha OCHOBE OCO3HAHHOT'O IPUHATI LIEHHOCTEH CEMEHHOM JKI3HM,

- TIOJIOKUTENBHBIN 06pa3 CEMbH, POJAUTENLCTBA (OTIIOBCTBA M MATEPHHCTBA), HHTCPHOPH3AIHS TPATUIEOHHEX CEMEHHBIX [IEHHOCTEH.

JIn4HOCTHEIE Pe3yabTaThl B cdepe 0THOMEHHS, 00y4aI0IINXCs K TPYAY, B cdepe COMHAIBHO IKOHOMHIECKHX OTHOIIEHHIA:

- yBaXKeHHE KO BceM opMaM coOCTBEHHOCTH, TOTOBHOCTH K 3aIlUTE CBOEH COOCTBEHHOCTH,

- OCO3HAHHBIH BEIOOp Oy Ayl mpodeccun Kak IIyTh U CIOco0 peann3anii COOCTBEHHBIX KU3HECHHBIX IIAHOB;

- TOTOBHOCTh OOYYaIOIIUXCS K TPYAOBOH IPO(PECCHOHANBHON JESTENBHOCTH KaK K BO3MOXHOCTH YYacCTHs B pELICHHM JIMYHBIX,

OOIIEeCTBEHHBIX, TOCYIapCTBEHHBIX, O0INEHAMOHABHEIX IPOOIIEM;

- HOTPeOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY M JIIOAIM TPYHa, TPYAOBBIM JOCTHKEHHSAM, NOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE

OTHOIIICHHE K pa3HBIM BHUIAM TPYAOBOH EATEIBHOCTH; (

- TOTOBHOCT K CaMOOOCTYKMBAHMIO, BKIIOUas 00yUeHNE U BBIIOIHEHHE JOMAIIHUX 0053aHHOCTEH.

JIMYHOCTHEIE Pe3y/IbTATHI B cepe PU3AIECKOTO, ICHXOJIOTHIECKOT0, COLMATLHOr0 H AKAAEMHYECKOro 01arono/yus 00y4anmuxcs:

- (GU3HYECKOe, 3MOIHOHAILHO-IICHXOIOIHYECKOE, COLHAIBHOe Onaromnonydne o0ydaroluXcs B JKH3HH 00pa3soBaTENbHOM OpraHu3aliy,

OIIYIIEHME JETHMH GEe30MAaCHOCTH U IICUXOJIOTHYECKOro KoMdopTa, HHGOPMAIMOHHOK 6e30IIaCHOCTH.

Ilnanupyembie MeTapPeIMETHbIE Pe3yIbTATHI 0CBOCHHS NPOrPaMMBbI

MeranpeIMeTHbIE Pe3yIbTaThl OCBOSHMS OCHOBHOH 06pa3sOBATENHHOM MpOrpaMMbl IPECTAaBICHEl TpeMs TPYNIaMH yHHBEPCAIBHBIX yYeOHBIX
neiicteuit (Y'Y ]I).

1.PeryasTuBHble YHHBEpcaJbHbIe yaeOHbIE AelcTBHS

BhITyCKHUK HaydHTCS:

- CaMOCTOSITEIHHO OTIPENeNATh IEeTH, 38aBaTh NapaMeTPhl X KPUTEPHH, 110 KOTOPHIM MOXHO OIPENICTUTD, YTO 1Ie/Ib JOCTUTHYTa;

— OIICHUBATh BO3MOKHBIE IOCIEACTBUS JOCTIIKEHHS MMOCTABICHHOM IENMM B NEATEIBHOCTH, COOCTBEHHOW >XM3HH M JKU3HU OKp}')KaIOIIII/IX
- IFO7IeH, OCHOBBIBASICh HA COOOPaKEHUAX STHKH ¥ MOpAIH;

- CTaBUTH ¥ HOPMYJIHPOBATh COOCTBEHHBIE 33/1a4X B 00pa30BaTENbHON AEATEIBHOCTH M XKU3HEHHBIX CATYallUsX;

- OIIEHHBATh PECYPCHL, B TOM YKCIIE BPEMS U JIpyTrUe HeMaTepHalbHble PeCyPCHl, He00XO0MUMBIE UL JOCTUKEHHUS IIOCTABICHHON LCIIH;

- BBIOMpATh IYTh JOCTIIKEHUS LENH, IUIAHHPOBaTh DPEHICHME IIOCTABICHHBIX 3aja4, ONTHMH3UPYS MaTepHaIbHBIC M HEMATCPHATbHBIC

3aTparsl;

- OpraHu30BHIBATE 3G PEKTUBHEIN ITIOUCK PECYPCOB, HEOOXOMMMBIX UL JOCTHKCHHS

OCTaBJIEHHOM LEJIH;

- COTIOCTABIIATE TOJIYYCHHBIN pe3yNIbTaT AESTENbHOCTH € IOCTaBIEHHOM 3apaHee [ENbIO.



2.Jlo3HaBaTelbHbIE YHHBEPCAIbHBIE YMeOHbIC NeiicTBUSA
BrITyCKHUK HAy4YHTCA:

- HCKaTh U HAXOJHUTH 0000IIIEHHEBIE CIIOCOOBI peIICHUA 3a1a9, B TOM 9HCJIC, OCYIICCTBIIATE paBBepHYTBII/I I/IH(I)OpMaIII/IOHHBII/I IIOUCK H CTaBUTh

——Haero-ocHOBe HOBBIC (yueOHBIE U II03HABATCABHBIC) 3afat i, —
— 7TTKPHUTHYECKM OIICHHMBATh M HHTEPHPETHPOBATH I/IH(I)OpMaLII/IIO C pasHBIX IIO3WIUH, PACHO3HaBaTh X (QUKCHPOBATH MPOTHBOPEUHI B
HH(POPMAITMOHHBIX UCTOUHHKAX;

- HCIIONE30BaTh PA3IMIHBIE MOJIEIBHO-CXEMaTHYECKHe CPEeNCTBa UL IIPEJCTABICHMS CYINECTBEHHBIX CBsI3ed H OTHOILICHUN, a TaKkKe
IIPOTHBOPEYHHt, BBIIBICHHBIX B HHGOPMAIMOHHBIX HCTOYHHKAX;

- HaXOIUTh W TPHBOJIUTH KPUTHYECCKHE apTyMEHTHl B OTHOINEHMM ACHCTBUH W CYXACHHH APYroro; CITOKOMHO M Pa3yMHO OTHOCHUTBCA K
KPUTHYECKUAM 3aMEUAHUSIM B OTHOIIEHUH COOCTBEHHOIO CYXIEHHUS, PACCMATPUBATD MX KaK pecype COOCTBEHHOTO pPa3BUTHS;

- BBEIXOJIUTE 3a PAMKH y4eOHOTO HpeaMeTa U OCYIIECTBIATH Ie/IeHapPaBIeHHbIH IIOUCK BO3MOXKHOCTE! I IIMPOKOTO IMEPEHOCa CPE/ICTB M
c1oco60B AEHCTBHUS;

- BBICTPAaMBATh MHIMBUAYAIbHYIO 00pa3oBaTeNbHYIO TPACKTOPHIO, YUUTHIBASA OTPAHUYCHUS CO CTOPOHBI APYIMX YYaCTHHKOB M PECYpPCHBIC
OTpaHHIEHHUS; ' ' '
- MEHSTh U YACPKUBATh Pa3HbIE IIO3UIKH B II03HABATENBHOM NEATEIBHOCTH.
1. KoMMyHHKATHBHBbIE YHHBEPCAJIbHbIE YdeOHbIe JeiicTBHS
BriryckHUK Hay4duTCS:
— OCYIIECTBIIATH JIEJTOBYIO KOMMYHHKAIIUIO KK CO CBEPCTHHKAMH, TaK M CO B3POC/IBIME (KaK BHYTPH 00pa3oBaTe/IbHOM OpraHU3alluy, Tak 1 32
ee IpeJienaMu), TOAOHpaTh TapTHePOB VIS JENOBOM KOMMYHHUKAIME UCXOMS M3 COOOpaKeHHH pe3yNbTaTMBHOCTH B3aHMOJCHCTBHS, @ HE JIMIHBIX
CUMITaTHI;
- IpH OCYIIECTBICHHH TPYIINOBOH paboThl OBITH KaK PyKOBOAMTENEM, TaK M WICHOM KOMAaH/BI B Pa3HBIX POJISIX (TeHepaTop MIeH, KPUTHK,
HCITOJIHUTENh, BBICTYIAOINHNH, SKCIIEPT | T.1.);
- KOOPIMHUPOBATE H BHIIONHATE Pa0OTy B YCIOBUSX PEATbHOIO, BUPTYaNbHOTO H KOMOMHMPOBAHHOTO B3aNMOJCHCTBHS;
- Pa3BEPHYTO, JIOTUYHO ¥ TOYHO MU3Jararh CBOIO Tquy 3PEHUS C ACIIOIb30BAHUEM aﬂeKBaTHBIX
(YCTHBIX ¥ MUCBMEHHBIX) S3BIKOBBIX CPENICTB;
- pacio3HaBaTh KOH()IMKTOTCHHBIE CHIyalldH H IIPEeI0TBpaIiarh KOH(bJII/IKTBI 0 UX AaKTHBHOM (a3pl, BBICTPAaUBATh JEIOBYIO H
00pa3oBaTeNbHyI0 KOMMYHHKAIHIO, H30eras IMYHOCTHBIX OIIEHOYHEIX CYIKICHHH.
IlnanupyemMbie peAMeTHbIE Pe3yJIbTAThl 0CBOCHHS IPOrPaMMbI
B pesynbTare U3y4eHHs y4eGHOTO mpeameTa «XIMED Ha YPOBHE CPETHEro 00Imero o6pasoBaHus:
BemyckHnk Ha yriay06JeHHOM YPOBHE HAY4MTCH!
— PacKpEIBAaTh Ha IPUMEPAX pONb XMMHHM B (POPMUPOBAHHH COBPEMEHHON HAyYHOH KapTHHBI MHpa W B IPaKTHIECKOH NEATENHHOCTH
YelloBeKa, B3aMMOCBS3b MEXIY XUMHUEH U IPyTUMH €CTECTBEHHBIMY HayKaMu;

- HIUTIOCTPUPOBATh Ha IPUMEpPAax CTAHOBJICHHE M SBOJIIOIMIO OPraHMYECKOM XMMHMU KaK HayKH Ha PasiUYHBIX HCTOPHYECKHX JTallax ce
pPa3BUTHUS;



- YCTaHABINBATh IIPUINHHO-CIIEACTBECHHBIC CBA3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX OJJICMCHTOB H IIEPHOANIECKUM H3MCHCHHEM
CBOHCTB XUMHUECKUX IEMEHTOB U UX COEIUHEHHI B COOTBETCTBAU C IIOJIOKEHHEM XMMUYCCKUX JIIEMEHTOB B nepuomdquKoﬁ CHUCTEME,
- aHaJIM3HUpPOBATh COCTaB, CTPOCHHC H CBOMCTBA BEIUECTB, NPpUMEHSS TOJOXCHUA OCHOBHBIX XHMHYCCKHX TGOpHﬁI XUMHYECKOro CTPOCHUS

opraHmuecKIrx—coeamreruit-A.M. ByIneposa, CTpoeHHs aTOMa; XIMIYECKOH CBS3H, IICKTPOTHTICCKOH AHCCONUANN KUCIOT U OCHOBaHHiH;
yCTaHABJIUBATE IPHUNHHO-CIICICTBEHHBIE CBA3M MEXKy CBOWCTBAMHU BEIIECTBA,Er0 COCTABOM U CTpOCHHEM,
- IPUMEHSTE [IpaBHJIa CHCTEMATHIECKOH MEXIYHAPOIHOM HOMEHKIIATYpPBI KaK CPEICTBA Pa3IdvCHUS U HaeHTH(QUKAIMK BEIIECTB MO HX
COCTaBY U CTPOCHHMIO;

- COCTABIIATH MOJIEKY/IIPHbIE M CTPYKTYpHBIE OPMYJIIBI HEOPraHMUECKUX M OPraHMIECKHX BEIIECTB KaK HOCHTENCH HHPOPMALIUU O CTPOCHUN
BEILIEeCTBA, €r0 CBOMCTBAX M MIPUHAIEXHOCTH K OIPENEICHHOMY KIIacCy COEIHUHEHMUI; ;

- OOBSCHITH MPUPONY M CIHOCOOB OOPAa30BAHMS XUMHYCCKON CBA3M: KOBAIEHTHOH (IIOJSIPHOH, HETIOJISPHON), MOHHOM, METaIMYeCKOH,
BOJIOPOIHOM — C IENBIO OIIPEAEIECH s XUMHYECKON aKTHBHOCTH BEIIECTB;

- XapaKkTepu30BarTh (PH3MUECKHE CBOHCTBA HEOPIaHMYECKUX M OPTaHMYCCKUX BEIIECTB M YCTAHABIMBATH 3aBHCUMOCTD du3uyecKux CBOMCTB
BEIIECTB OT THIIA KPUCTAUINYECKON PEIIETKH,

—  XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHECHHH XHMITYECKHMX CBOHMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX COSIUHCHHH, BBICIIHX OKCHJIOB 1
TUZIPOKCHUIIOB;

- IIPHBOJUTH TPUMEPH XUMHYECKMX DEaKIMif, PACKPHIBAIOIINX XapaKTepHbIC XMUMIYCCKHE CBOMCTBA HEOPraHMYECKHX M OPraHMuCCKhX
BEIECTB H3yYEeHHBIX KIACCOB C IENBI0 UX HIeHTUUKAIY B 00bsCHEHHUs 00IacTH IPUMCHEHNS; '

- OTpEsieNaTh MEXAHM3M DPEaKiM{ B 3aBHCHMOCTH OT YCJIOBHH IIPOBEICHUS PEaKIMM K IIPOTHO3MPOBATH BOSMOXKHOCTD MPOTEKAHMA
XUMHYECKHUX PEaKIii Ha OCHOBE THIIA XUMHMYECKOW CBSI3U U aKTUBHOCTH PEAareHTOB;

- yCTAaHABIUBATH 3ABMCHUMOCTH DEAKLIMOHHOM CIOCOOHOCTH OPraHHYeCKHX COCAWHCHMH OT XapakTepa B3aUMHOIO BIMAHHA aTOMOB B
MOJIEKYJIax C I€JIbI0 POTHO3UPOBAHMS IIPOTYKTOB PEAKIN;

- YCTaHABJIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEaKIM{ U CMEIICHMS XMMHYECKOr0 PaBHOBECHS OT PasiIHIHBIX (baxKTopoB C LIEIBIO
OIpeeTICHISI ONTUMAIBHBIX YCIOBHH MPOTEKAHUS XUMHYECKUX IPOLIECCOB;

- YCTaHABIMBATH MEHETHYECKYIO CBA3b MEXIY KIaccaMy HEOPraHHYECKHMX M OPTraHUYECKHMX BCINCCTB JULL 000CHOBaHUS [IPHHIMITHATILHOM
BO3MOKHOCTH IOJIyIEHUS HEOPTaHWYCCKUX ¥ OPIraHUIECKHMX COSIMHEHIN 3aJaHHOT0 COCTaBa M CTPOCHHUS, ‘

- HoAOHpaTh PEAreHTH, YCIOBHS M ONPEIENsITh IPOMYKTHI PEaKI¥iA, IO3BOJLTIOIINX Peani30BaTh 1a6OPATOPHEIE ¥ TPOMBIIUICHHEIE CIIOCOOBI
TTOJIYUCHHUS BAXKHEHIINX HEOPTaHHYECKUX M OPTaHMYECKUX BEIIECTB;

- ONIpENIeNATh XapaKTep CPeAbl B pe3yibrale THAPONH3a HEOPraHMYECKHX M OPraHMYEeCKHX BEINECTB W NPHBOAUTE NPHUMEPBI IMIPOIA3a
BEINECTB B IIOBCEIHEBHOM KM3HH YEIOBEKA, OHOIOTHYECKIX OOMEHHEBIX IIPOLIECCaX ¥ POMBIIICHHOCTH;

- IPHBOUTE HPUMEDPHI OKHCIIHTEIbHO-BOCCTAHOBHTENBHEIX PEAKIMA B IPUPOAC, NMPOM3BOACTBCHHBIX IPOLECCAXx U JKH3HEICATEIBHOCTH
OpraHu3MOB;

- 0BOCHOBEIBATH IPAKTHYECKOE HCIOJIB30BAHNE HEOPraHNUECKUX ¥ OPTAHHYECKAX BEIIECTB M UX PEAKIMH B IPOMBIILICHHOCTH 1 ObITY;



- BEITIOJHSTh XUMUYCCKHI 9KCHEPHUMEHT II0 PACIIO3HABAHUIO U IIONYYCHHIO HCOPraHHYCCKHX M OPraHMYCCKHUX BEHIECTB, OTHOCAIIMXCA K

Pa3IUYHBIM KJIacCaM COEAMHEHMM, B COOTBETCTBHH C MPABUIIaMU U NIpUEMaMH 0e30IacHON paboThl ¢ XUMHUYECKVMH BEIIECTBAMH U 71a00paTOPHEIM
000pyIOBaHUEM;

- IPOBOAUTH—PacHeThi—Ha—OCHOBE XUMHYECKHX (GOpPMYTH—ypaBHEeHHH PeaKIii: HAX0XKACHHE -MofeKyAspHoit—opMYyJbl OPraHHYECKOTO ~——

BEINECTBA MO ero IUIOTHOCTH W MACCOBBIM JOJSIM IEMEHTOB, BXOMIIAX B €ro COCTAB, WM 110 IPOAYKTaM CrOPAHMS; pacdeThl MacCOBOM NOJH
(Macchl) XHMHYECKOrO COSMHEHHS B CMECH; PacyeThl Macchl (00beMa, KOMYECTBA BEIECTBA) IIPOIYKTOB PEAKIMMH, SCIH OJIHO 3 BEIICCTB aHO B
H30BITKE (MMeeT IPUMECH); pacdeThl MaccoBOM HIM OOBEMHOM MONHM BBIXOJA MPOIYKTa PEAKLHH OT TEOPETHICCKH BO3SMOMHOIO, PacdCThI
TeIIoBOro 3P dekxra peakiuy; pacdeTsl 00bEMHBIX OTHOIIECHHUH ra30B P XUMUYECKIX PEAKLUAX; PACUETHI MACCHI (06beMa, KOTIYeCcTBa BELIECTBA)
TIPOIyKTa PEAKIAH, €CJIH OJHO U3 BEIIECTB AaHO B BUJE PACTBOPA C ONPEIETIEHHOM MacCOBOM J0JIeH paCTBOPEHHOIO BEIIECTBA,

- HCII0JIE30BaTh METOIB! HAYYHOTO MO3HAHMSA: AHANM3, CHHTE3, MOJICIUPOBAHIE XHMAIECKAX [POIECCOB U SBICHUH — NIPU PEIIECHUH yuebHO-
JCCIIEIOBATENLCKUX 38024 110 H3YUEHHUIO CBOMCTB, CIOCOO0B MOIyYEHHS U PACIO3HABAHUS OPTaHUIECKUX BEIIECTB;

- BIIaJeTh IpaBUIaMy 0€301acHoro oOpalieHus ¢ €IKUMHE, FTOPIOYUMH ¥ TOKCHYHBIMU BEIIECTBAMH, CPCACTBAMHI OBITOBOM XVMHUH;

- OCYIIECTBIIATH IIOMCK XMMHUYECKOH HHMOPMAIMH 110 Ha3BaHUSIM, HACHTHPUKATOPaM, CTPYKTYPHBIM GOpMyIaM BeIlecTs;

- KPUTHYECKH OLEHHBATH ¥ HHTEPIPETHPOBATH XUMUIECKYIO HHGDOPMAIIHIO, COAEPIKAITYIOCs B COOGIIEHMAX CPEICTB MaccoBoil HHGOPMaIKH,
pecypcax WHTepHeTa, HAy4HO-IIOMYJSIPHEIX CTaThAX C TOYKH 3PEHMS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJSAX BBIIBICHHS OIMOOYHBIX
CyXIeHui 1 GOPMHUPOBAHUSA COOCTBEHHOMU ITO3HIIVH;

— yCTaHABIIMBATH B3AMMOCBS3U MEXKTy QaKTaMu ¥ TeOpHeii, IPUIMHON ¥ CEJCTBHEM IPH aHaNu3e IPOOIEMHBIX CHUTYaIlHii 1 000CHOBaHUM
[IPUHAMAEMBIX PEIIeHUH Ha OCHOBE XMMUYECKUX 3HAHUH;

- IpPENCTABJIATh IYTH DEIIeHHs] IMOOANbHBIX IpOoOIeEM, CTOAIMX MEpPeR YeIOBEUECTBOM, H NEPCIEKTHBHBIX HaIpaBJICHUN DPa3sBUTHSA
XAMPYECKIX TEXHOJIOTHIL, B TOM YHCIIe TeXHOJOTHM COBPEMEHHBIX MATEPHAIIOB C Pa3IMYHOM (YHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOUYHHKOB
CHIPBS, TIEpepaboTKy U YTHIN3AUH IIPOMBIIIICHHBIX B OBITOBBIX OTXOIOB.

BoinmycKkHUK Ha YIIy0JI¢eHHOM YPOBHE IOJIYyYHT BO3MOKHOCTH HAYYUTHCH: :

- bopMyIHPOBATE Ieb HCCIeOBAHMS, BEIBUTATH ¥ [IPOBEPSTH SKCIEPUMEHTANEHO IMIIOTE3b! O XUMIICCKHX CBOMCTBAX BEIIECTB HA OCHOBS
HX COCTaBa ¥ CTPOCHHUSI, UX CIIOCOOHOCTH BCTYNATh B XUMHYECKHE PEaKLUH, O XapaKTepe B IMPOAYKTaX pasIuIHbIX XUMHICCKAX peaxIuii;

- CaMOCTOSITENIBHO TLIAHMPOBATh M IIPOBOIUTE XUMHUUYECKUE DKCIEPUMEHTHI C COOMONEHHEM TPABHII Ge30IacHOM paboThI C BEIIECTBAMH H
1ab0paTopHbIM 000PYIOBAHUEM;

- HUHTEPIPETHPOBATH JaHHbIE O COCTaBE M CTPOEHHUHM BELIECTB, IIOTyYSHHBIE C IIOMOIIBIO COBPEMEHHBIX (OU3UKO-XUMHYECKUX METOJOB;

- OIHMCHIBATH COCTOSHHE SIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHHYECKHX IPEICTABICHUN O CTPOCHHH aroMa UL
OOBSICHEHUSI PE3YJIBTATOB CIIEKTPAJILHOIO aHalli3a BEIECTB;

— XapaKTepH30BaTh POJb a30TOCOMAEPIKAIIUX TIeTEPOIMKINYECKHX COSNMHEHHM M HYKJICHHOBBIX KHCJIOT Kak BAXKHEUITHX OHOJOIMYECKH
AKTUBHBIX BEILECTB;

— IIPOTHO3HUPOBATh BO3MOXKHOCTH IIPOTCKAHMI OKHCIIUTCIHHO-BOCCTAHOBUTEIIBHBIX pealcum”l, JIeKamux B OCHOBE IIPHPOAHBIX H
IIPOXU3BOACTBCHHBIX IIPOIIECCOB.



II. Conepxanne y4eGHOI0 peAMETa XUMHIH
10 xmacc (102 gaca)

—————TFema - HoBTOpEHHE 0CHOBHBIX BOTpocoB-Kypea xumun 9 kiaaccea (1 1)

BOCCTAHOBHTEIbHbIE Peakiu. Peakiuu noHHOTO oOMeHa. I'eHeTrndeckas CBsI3b MEXIy PasIuIHBIMU KilaccaMy HEOPraHHICCKuX COEMHEHUI.
Tema 2.Teopusi XHMHYIECKOTO CTPOEHAS OPraHAYeCKHX coenunenui. IIpapona XaMIIECKHX cesizeit (104)

Ipexmer opraHHYecKoil XxumMHH. MHOrooGpasie OpraHWYECKUX COSHMHCHHIT. OpraHuiecKue BEIECTBa. VraepomHbIi CKENeT MOJIEKYI
OpraHMYECKHX BEIIECTB. YTIEPOX - yrieponHble cBsasu. COCMMHCHMS HACHIIEHHBIC W HEHACHIUCHHBIC. KpatHble cBA3H. ANMKIHYESCKHE H
[UKIAYECKIe COCMUHEHHs. MONeKyabl C pa3BeTBIEHHHIM UM HEPasBETBICHHBIM YITICPOTHBIM —CKCIICTOM. QOYHKIMOHATBHBIE TPYIIIIEL
MoHOobyHKIHOHANBHEIE, TONMUQYHKIMOHAIBHBIE reTepoyHKIMOHANBHBIE COETUHEHMs. Teoprsl CTPOCHHS OPraHMIECKHUX coemuieHnit A. M.
Bytieposa. V3oMepEL

XuMHYecKHe CBS3M B MOJEKYJaX OpPraHHYecKHX coequHeHmii. I'mOpmmmsamus opOutanei. Curma-cBa3sb, MH-CBS3b. IlepBUYHBIHA,
BTOPHYHEIH, TPETHYHbIA U UeTBEPTHUHBIH aToM yriuepona. JlnuHa CBSI3H. '

OfuHe NPEICTABICHAST 0 PEAKIHOHHOM CIOCOOHOCTH OPTaHMYECKAX COeJUHeHMid. [IOHATHE O MEXaHN3MEe PEaKIHH. DJieMeHTapHBII
akT. [IpocThle M CIOXHBIE peakiud. IlepexomHoe cOCTOsHUE. ['eMONMTHYCCKHH H TeTEePOIUTHYECKUH CIOCOOhI pa3phiBa CBS3H. PamdKaibl.
Hyxkneobunst u snexrpoduisl. CyGerpaThl. PeareHTsl. DI€KTPOHOAOHOPHBIE H 3JIEKTPOHOAKUCITOPHBIC 3AMECTATEIIM. WunykTuBHEIH 3QdexT.
Mesomepusii sbdexr. Compsxénnas cucreMa. Kiaccupukanus peakipi B OPraHHYECKOM XMMHH: IO PE3YIBTaTy (peaknuy 3aMELICHH,
IIPHCOEIUHEHHS, OTIIEIUICHNs); 10 M3MEHEHHIO XWMHYECKOH IPHPOIBI OPraHMYeCKoro BEIICCTBA B  XOJAC PEakiMi (ruapupoOBaHUE,
NETUAPUPOBAHHE, THIPATAIS, [€THApaTalliis, TraloreHMpOBaHHe, JIETAlOrCHUPOBAHME, THIPOTATOrCHUPOBAHHC, JErHAPOralorCHIUPOBAHHC,
rugponn3). Peaxius 3meKTpoQUIBHOTO 3aMeIEHHs. Peakiust HyKICOQUIBHOTO 3aMEIIEHHUS. Peakuu pajuKaabHOrO IPUCOSTMHEHHS. Peakiyy
371eKTPOQHILHOTO IPHCOCANHEHNS. PeaKkiuu HyKIeOQUILHOrO IPHCOCTHHEHNS. :

JlemoncTpanuu. KosmeKiuy opraHiYecKux BEIIECTB M MATEpHANOB W W3/eNui u3 HuX. Mojens MOIeKyIl OpraHnieckux COEIMHCHHH.
IpakxTidaeckne paGorsl. 1. KoHCTpyHpoBaHHe MApOCTEPKHEBBIX MOJEIEH MONEKYN OpraHMYecKuX coenuuenuit. 2. OnpeneneHue BOAOPOaA,
yIiiepoJa ! XJI0pa B OPraHUYECKUX COCTUHCHUSX. . :

Tema 3. Yraesogopoas! (30 1)

Aaxanpl. O6mas ¢opMyda ¥ TOMOJOTMYECKHE Pl ankaHoB. KauyecTBEHHBIH H KOJIMYECTBEHHBIA COCTaB MOJIEKYT aJIKaHOB.
MesxIyHapoqHas HOMEHKIATYpa OPraHi4ecKux coequnenuil. M3oMepus 1 HOMEHKIATypa alkaHoB. DuspyecKre CBOMCTBA aTKaHOB. XMMHYECKAC
CBOMCTBA AIKAHOB. XWMHUYCCKHE PEAKIHH C YYacTHEM aNKaHOB, MpPOTEKAOMe IO MEXaHW3My DajUKalbHOIO  3aMCINCHHS.
raJIOTeHHPOBAHYE, HUTPOBaHue (peakius KoHOBaoBa), JernapuposaHue. MsoMepusamys ankaHos. Kpexunr. Karanuradeckoe OKHCICHUE U
ropenne ankasos. Konpepcus merana. Cunres-ras. YacTuuanoe okucnenue Merasa. 11omydenne ankatoB: peaKis Bropira, 1exapOOKCHINPOBaHHE
colteli ykcycHo kucnoTsl, peakuust Kons6e. IlpuMenenue ankanoB. MexxayHapoIHbIE KOIBI MUIIECBBIX 100aBOK.

Aunxenpl. O6mas ¢opMmyna, TOMOJOTHYECKMH pSAJ M HOMEHKIATypa ajKeHOB. sp2 - rubpuausanus opOuTanedf aTroMoB YINIEpOJa.
CTpyKTypHas ¥ IPOCTPAHCTBEHHAS H30MEpHs alKeHoB. DU3MYecKue CBOMCTBA alkeHOB. XUMUIECKAE CBOMCTBA AJIKEHOB: PEAKIINH, IPOTEKAIOIIHE



[0 MEXaHHU3My 3JEKTPOQHIBHOrO MPHCOSHMHEHN (THAPOraJOreHMpOBaHye, raloreHupoBaHne, THApaTalus, ruIpUpoBaHue, JIETMIPAPOBAHHUE).
Tpasuno Mapkoprukosa. Kap6oxaTuon. KadecTBeHHasi peakiius Ha ABOKHYIO cBa3b (peaxius Barsepa). Tlomumepusanys alKeHOB. Momnomep,
OMMep, dIEMEHTapHOe 3BEHO, CTeNeHb moimMepusauuy. OKHCICHHE alnkeHoB. Baxep-mponecc. IIpoMbIIIeHHbIE X 1aBopaTOPHBIE CIIOCOOBI

nojayueHus ankeHos. Hpasuiro-3atinesa—TIpuMeHEHUC ANIKEHOB. :

Auxaguensl. O6masg (HopMyjia ankagueHoB. 301upoBaHHBIE, COUPSKEHHBIC M KyMYIHPOBAHHBIC IUCHBL. “Jlenoxanmuzanus CBA3H.
®usuueckue CBONCTBA ANKaJHEHOB. XUMHYECKHE CBOICTBA AJIKATHCHOB: DPEAKIHH NPHCOeIMHEHHs (THAPUPOBAHHE, TATOTCHMPOBAHHE) H
nonuMepu3anyy. PesonamcHeit rubpua. HaTypanbHBIA M CHHTETHYECKHE Kaydykd. Bynkanmsauus. [lomydgenue ¥ NPUMCHCHHE alKalHCHOB.
Peaxrust JleGenena.

Aunxunbl. O6mas GopMylIa B TOMOIOTHUECKHH Psifl ATKAHOB. VI30MepHst i HOMEHKIATYPa aJKUHOB. Sp-rHOpUIHM3aIHs opOuTaneil aToMOB
yrepona. (u3puecKue CBOHCTBA ATKUHOB. XUMHYECKHE CBOWCTBA ATKUHOB: PEAKIMH JICKTPOQHIBHOIO NPHUCOE/MHEHIS (raJIoOreHUPOBAHUE,
THAPOTaNoreHUpOBaHKe, THApATAIMS, THApUpoBanme). IlpaBmio OnbTexoBa. AUCTHICHMIBL Jumepusaiys ¥ TPUMCPH3AIMS ANCTHICHA.
OKHCIIeHNe ATKHHOB IIEPMaHIaHaToOM KaJHs B Pa3IHYHbIX YCIOBUAX. [lonydeHne 1 NpUMEHCHUE aJIKMHOB.

Iuxroankanpl. O6mas GopMyla ¥ TOMOJIOIHYECKHI PN IHUKIOANKaHoB. V30MepHsS M HOMEHKIATYpa LHKIIOAIKAHOB. duznyeckue
CBOHMCTBA IUKIOATIKAHOB. XUMHUUCCKHE CBOMCTBA IIUKIOANKAHOB: PEAKIHH IPICOEIUHEHHS K MAJIbIM IUKJIAM, PEAKINH 3aMeIeHHs HOPMallbHbIX
[IMKJIOB, PEaKIuy¥ THAPHPOBAHUS ¥ NETHUIPHpoBaHudA. IlojydeHne MMKIOATKAHOB H3 AUIajlOreHAIIKAHOB. MenukoOHOIOrHUecKoe 3HaYSHUE
IUKJIOATTKAHOB.

Apens1. Kpurepun apomaTiasocTr. ApoMarnyeckuii cexcret. ITpasuro Xiokkens. Obmast gopMyna i roMoJioraueckuit psn apeson. Opro-
, Tapa-, Metakcuaonsl. du3udyeckue cBOiCTBA GEH30a M €ro TOMOJIOTOB. Peakimy 31eKTPO(YUILHOrO 3aMEIeHHs OeH301a (raJoreHupOBaHuE,
HUTpOBAHKE, ATKHIHpoBaHHe). CHrMa-KOMIUIEKC, IM-KOMILICKC. Peakiuu IpHCOSUHEH s apeHOB. XUMHIECKHE CBOMCTBA TOMOJIOTOB O€H3071a.
OpHEeHTAHTH! IIEPBOTO U BTOPOro poja. KoHIeHCHMpOBAaHHBIC ¥ HEKOHACHCHPOBAHHBIE apOMATUYCCKIC COCIUHCHUA. IonyueHnue U IpUMEHEHHE
apeHoB.

IpupoaHble HCTOYHHKH yriieBomopomoB. Ilpupommeni ras. Hedrs. IlepepaGorka Hegtu. JleToHAIMOHHAS CTOMKOCTh OCH3MHA.
OxraHoBoe urciio. Pudopmunr. [Ipumenenue HeTenpoayKToB. Bubl TBEPAOTO TOILIHBA.

TanorensamMeménable yriaesogopoasl. OOmas xapakrepucTuka. Ousudeckme CBOHCTBA. XWMHYCCKHE CBOMCTBA TallOreHAIKAHOB
(peakIuu 3aMeIeHHs W OTIICIUICHHsS). XHMHYECKHE CBOMCTBA TalOreHANKEHOB (PEaKIMH IPHCOEIUHEHMs, 3aMCICHHL, IIOJIMMEPHU3ALIHH).
BaanMHOe BIHSHHEE aTOMOB B MOJIEKYJIaX TaJOreH3aMeERHBIX YIIeBOAOPOIOB. IIPOIYKTEI ONIMMEPH3ALMY TaIOreH3aMEIEHHBIX YIIICBOAOPOMIOB:
HOJIMBHHMIXIIOPH]I, XJIOPOIIPEHOBBIN KaydyK, TIOTUTETPAGTOPITHIICH.

JleMoHCTpamuuy. ATpEraTHoe COCTOSHHE AIKAHOB B 3aBMCHMOCTH OT MOJISPHOH Macchl (OyTaH, rexca, napadun). HecmemuBaeMOCTh
rexcaHa ¢ BOJOH, CpaBHEHHE ILIOTHOCTH reKcaHa M BoIbL PacTBopenme mapaduHa B rexcate. PacTBOPEMOCTE B T€KCAHE 6poMa U IepMaHraHara
Kanus. BpoMupoBaHue ankaHoB. PanukanisHoe OpOMUPOBAHUE TOYOlA.

JlaGopaTopubie ombiThl. 1. ITocTpoeHne Mopened Monekyn amkaHos. 2. IlocTpoeHme monenei MOJEKYN alKCHOB. 3. CpaBrenue
CIIOCOGHOCTH K OKHCIIEHHIO ANKAHOB M alkeHOB. 4. CpaBHEHHE CIIOCOOHOCTH K GPOMMPOBAHMIO NMPH OOBIYHBIX YCIOBHAX AIKAHOB M AJKCHOB. 5.
JleiicTBre epMaHraHaTa Kalusa Ha OEH3011 U TOLYOIL.

IlpakTyeckas pabora. 3. Ilonyuenne STHICHA U OIBITHI C HUM.



et

Pacuernbre 3axaun. 1. Haxox/eHne MOJIEKY/IPHOM (OPMYITH OPraHMYECKOro COCHMHEHHA Mo Macce (00beMy) HPOXYKTOB CrOPAHHUS. 2.
HaxosieHre MOJEKYISIPHOH (GOPMYTEl BEMECTBA IO €ro OTHOCHTENBHOM MIOTHOCTM M MACCOBOH JIONE JJIEMCHTOB B COCIUMHCHMIX. 3.
KoMOuHUpPOBAaHHBIE 330a4H

——————TFema4- Kuciropoicoepikanue opraHmrecKue-coeiunenus (22 1)
Cruprel. Coctas crupros. Knaccudukania 0 HOMEHKIATypa CIUPTOB. QPU3UICCKUE CBOMCTBA CIHPTOB. MEXMOJIEKYISPHBIC BOXOPONHBIC
CBA3W ¥ WX BIMsAHHe HA (HM3MUECKHe CBOMCTBA CHUPTOB. XWMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE CO INENOYHBIMH METALIAMH, C
TaOreHOBOOPOAMY, BHYTPH- H MEXMOJEKY/SpHas IETHAPATAIASL, PEaKUHs OSTepPH(UKAIMH, OKHMCICHHE. ITpocThie M CIOXKHEIE 3(QHPEL
HoMeHKIaTypa HpPOCTHIX 3hupoB. KoMIEKcooOpasoBaHHEe MHOTOATOMHBIX CHHPTOB. KadecTBeHHad peakuus Ha MHOTOATOMHBIC CILAPTEL
ITonmydenre ¥ IPUMEHEHHE CIIMPTOB. ‘

®enoubl. Knaccuduxarus 1 HomeHknarypa denonos. Pusmdeckue cBoicTBa peHoma. B3auMHOE BIUSIHME aTOMOB B MOJICKYJIC ¢enoONA.
XuMHUYecKre CBOUCTBA (B3aMMOJEHCTBHE CO IIEJOYHEIMY METAIAMK 1 CO IENOYaMH, GPOMHIpOBaHHE, HATPOBAHKE, OKHUCICHHE, THIPUPOBAHIE).
OGpa3oBaHie KOMIUIEKCHBIX COCMMHEHMH ¢ xyopumom xenesa(lll) — KauecTBeHHas peakiusa Ha (enonsl. CpaBHEHHE XMUMHYECKHX CBOHCTB
OJIHOATOMHBIX CIIAPTOB ¥ (eHoa. [Toydenue i mpuMeHeHre (enonoB. bakTepuiyaHas aKTHBHOCTh (beHoIIoB.

AJbAeruabl B KeTOHbL KapGOHWIBHbIE coemuHEeHWs. HOMEHKIATypa M H30MepHs alblEerdHIoB H KeToHOB. (Du3myecKue CBOHCTBA
ANBIETHNOB ¥ KETOHOB. DJEKTPOHHOE H NPOCTPAHCTBEHHOE CIPOCHHE KapOOHMIBHOH Ipymmsl. CTPOSHHE MOIEKYN ailbICTHOB. XUMHUECKHE
CBOMCTBA: pEaKIMH HYKICOQWILHOIO IPHCOENUHEHHs (THApATALMs, HPUCOCIWHEHHE K albACrujaM CIHpTOB, THAPOCYIb(GHUTA HATPHI,
IIHAHOBOJOPO/IA), BOCCTAHOBIIEHHE aTbJCTHIO0B ¥ KETOHOB, OKHCIICHUE AIIb/IETHIOB, MOTMMEPU3AIIAS 1 IIOJTUKOHICHCAIIH. Tonyaneranu. ALETaIH.
KadecTBeHHBIE PEaKIUU Ha albIeruasl: ¢ ruapokcuaoM memu(Il), ¢ aMMuadHBIM pacTBOPOM OKCHAA cepebpa, ¢ (YKCHHCEPHUCTOH KHCIOTOM.
IomydeHure anbIeruIoB i KeTOHOB. [I[pHMeHeH:e albICTHI0B U KETOHOB. AHTHCEITHYECKOE IEHCTBHE dopmanbaeruia.

Kap6osoBbie Kuca0Thl. CTPOCHHE MOTEKY KapOOHOBBIX KHCIIOT. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOCHHUE KapOOKCHIBHON IPYIIIIEL
[ OMOJIOTHYECKHE PSIBL B 00IIHIe GOPMYIEI KapOOHOBBIX KHCIOT. OH3MEeCKHe CBOKCTBA KAPOOHOBEIX KUCIIOT. XuMuyecKkre CBORCTBA MIPEACTBHBIX
OIHOOCHOBHBIX KHCIOT: pEaKiHi HYKICOQHMIBHOTO 3aMEINCHHs, KHCIOTHBIE CBOMCTBA. MEXaHH3M — peaKuun srepudpukarmuu. Cuna
raIOTeH3aMeEHHEIX KapOOHOBEIX KuCOT. OCOGEHHOCTh XHMHYECKHX CBOHCTB MYyPaBBMHOH KHCIOTBL. Oco0eHHOCTH XMMWYECKHX CBOMCTB
IpENENbHEIX JBYXOCHOBHBIX, HENPEIEIbHBIX OTHOOCHOBHBIX, aPOMaTHYECKHIX xapBOHOBBIX KHCHOT. [lonyueHre kapOOHOBBIX KHCIOT. BaxaeHmye
IPEICTABATEN KAPOOHOBBIX KHCIIOT: MyPaBhHHAA, YKCYCHAs ¥ OCH30MHAA. MeIuKOGHONIOTHYECKOe 3HaYeHNeE U IPUMEHEHNE KapOOHOBBIX KHCIIOT.
D yHKIMOHATbHEIE IPOU3BOAHBIE KAPOOHOBBIX KHCIIOT.

Cioxupie 3¢upsl. Tanorenasrunapunsl. AMunsl. Auruapuabl. Tros@upel. Ilomydenne XJOpaHTHAPHUIOB. PeakipioHHass CIIOCOOHOCTE
yHKIHOHATBHBIX NPOM3BONHEIX KapOOHOBBIX KUCIOT. KHCIOTHBIM I'HMIPOIM3 CIOKHBIX s@upos. I1[enovHoN THAPOIM3 CIOXKHBIX 3PHPOB —
ompLienze. [IpEMEHeHHe ¥ MeTUKO-OHOTIOrHYIeCKOe 3HAUEHHE MPOU3BONHBIX KapOOHOBBIX KUCTIOT.

JlemoHcTpanuy. Peakiius H30MpPONKIOBOIO CHUPTA C XIopoBomopoxoM. IllapocTepiHeBsIe MOJETH MOJCKYI albACTHAOB H KETOHOB.
O6pazoBanue OuypeTa IpH Pa3sIoKEHUNA MOYCBUHBL

JlaGoparopHbie onbIThl. 6. [TocTpoeHHe MOZENeil MOJNEKYT H30MEPHBIX CIOHPTOB. 7. PAacTBOPMMOCTb DAasHBIX CIHPTOB B BOJC. 8.
Oxucienre nponasona-1 u mpomanona-2. 9. Peakiusa HyKIeoQUIBHOIO 3aMEIIEHHS CIUPTA. 10. OkwucrenHre compra AMXpomMaToM Kamms. 11.
Honopopmuas peakius. 12. B3aumonecTBre MHOTOATOMHBIX CIMPTOB C TUIPOKCHNOM memu(IT). 13. OGHapyXeHue TTHKOJBHOTO (parMeHTa B



N Ny

riiepuse. 14. PacTBOPUMOCTS U KHCIOTHO-OCHOBHBIE cBOiicTBa BeHona. 15. Bpomuposanue perorna. 16. Oxucnenne dbenonos. 17. KauecTBenHas
peaxnus Ha ¢eHonsl. 18. Peakuus «cepeOpsHoro 3epkana». 19.0xucnenue aapAeruIoB IHIPOKCHAOM MeIH (I1). 20. JIucponopuruOHUPOBAHUE
dopmanbmernma. 21. KauecTBeHmas peaxids Ha albJeruibl ¢ (GYKCHHCEPHHCTOH KHCIOTOH. 22. HonodopMHass peaxiys Ha alleToH. 23.
—HoerpoeHue-MozeNnell MONeKyN H30MEPHBIX KapOoHOBBIX KHETOT M CIOXHBIX 3(UpOB:24—CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KHCHOT H#X

colIeit B BORE. 25. KuCIOTHEIE CBOMCTBA YKCYCHOW KICTOTEL 26, Peaxmus srepudukaryu. 27. O0HapyKeHHE YKCYCHOH KHCIOTHI (KaueCTBCHHAT
peaxiis Ha aneTar-uoH). 28. CpaBHEHHe CIIOCOOHOCTH K OKHCIEHHIO MyPaBbHHOM, IIABEICBOM 1 YKCYCHON KHCIIOT. 29. KauecTBeHHAs peakius Ha
maBeeByro xucnory. 30. [uapomms muMerwnpopmamuna. 31. I'mapomus ModesrHbL. 32. OCHOBHEIC CBOHCTBA MOYCBHHBL. 33. JlesaMUHUPOBAHHE
MOueBHUHEL. 34. ['maponus sTHiamerara.

IpaxTudeckue paGoThl. 4. Permenue sKCIepHMEHTAIBHBIX 3a7a4 0O TeMe ««CrupThl. DeHONBL AJBACTHIBL Keromsw. 5. Ionydenue
YKCYCHOU KHCJIOTHI M H3y4eHHE €€ CBOHCTR.

Tema 5. A3oTocozepsxamue opranudeckue coexunenus. Ierepodynknnonaasubie coexuHenns (16 1)

Amunbl. OGumas dpopmyna ammaoB. Homenknarypa aMuHOB. IlepBHYHEIC, BTOPHYHbIE, TPETUYHbIC aMUHBL DU3MIECKHE W XMMUICCKHE
CBOMCTBA aMmHOB. AmmmmH. OCHOBHBIE CBOMCTBA aMHHOB. CHJa aMHHOB ¥ HHUTpocoenuHeHmM. HyxmeoduibHBle CBOMCTBA aMHHOB.
JlesaMUHEpPOBaHKe. Peaknus GPOMHpOBAaHWS aHWINHA. Peakius 3MIEKTPO(GIIBLHOTO 3aMEIIEHHUs 10 apOMAaTHIECKOMY KOIbILY. Peakuus ropenus
amurOB. OKHCIIeHVWe aHminHA. llonyueHne aMuHOB. Peaxnus 3unuHa. IIpEMeHEHHE M MEIUKO-OMONOrHYECKOe 3HAUCHHE AMUHOB. buorenusie
aAMHHEL [ eTepOIUKINYeCKie COEIMHEHNS.

KapGonuk/amyeckue ¥ rerepouuKIndeckue coequnenns. Kucnopoaconepxamye reTepouKIMIeCKue COCTUHCHH. A3zoTcoepKaiue
reTeponukiIsl. OU3NYECKHE ¥ XUMUYECKHEe CBOMCTBA MHPUINHA B nuppona. OOuiast XapakTeprCTHKa TeTEPOIUKITNICCKUX COEMHCHUM C IBYMA H
6onee rerepoaTomamu. Ilupumuus. ITypus. [IpuMeHeHIE TeTEPONUKINIECKUX COSANHEHUH.

Terepod)yHKIHOHAILHbIE  COETHHEHMs. [IpUHIMIGI HOMEHKIATYPHl — TeTepOQYHKIMOHAIBHBIX — COCTHHCHHH. AMUHOCTIHPTEL
[ WOPOKCHKETOHB ¥ THAPOKCHATBIETHABL ~AMHHOKACIOTEL IIPOTEHHOTEHHblE aMUHOKMCIOTEL ~(DEHONOKHCIOTHL. 'HAPOKCUKUCIOTHL |
okcokucioTsl. Lluxn Kpe6ca. Acummerpudeckuil atoM yrnepopa. OnTmdeckas M3oMepws. OHaHTHOMeEpHL lIpoexiuu Qumepa. [Ipumenenune
reTepo(yHKITHOHAIBHBIX COCIUHEHHH.

JTemoHcTpanuu. PacTBOPAMOCTE M OCHOBHBIE CBOMCTBA MApUIMHA. KoMILIekcooOpasoBanue [IMPUIHHA.

JlaGopaTopHbie OMBITHL 35. PacTBOPUMOCTh M KHCIOTHO-OCHOBHBIE CBOMCTBA aHMiMHA. 36. OKHMCICHHE aHMIMHA. 37. bpomupopanue
aHIIMHA.

Tema 6. XuMus OPUPOIHBIX coequHeHHi (23 1)

JKupsr. Obmas xapakTepucTHKa SkxupoB. Jlmmumel KucnoTblf cocTas kupoB. JKupbL OOmas XapakTepHCTHKA >XUPOB. JIMOMIbL
KHCIOTHBIA COCTAB JKUPOB. 1I0MMEEHACHITEHHRIE W HACHIIEHHBIE XUPHBIE KUCIOTEL PU3udecKue CBOKCTBA XUPOB. PaCTUTENBHBIE M KHBOTHEIC
>xupbL. JIMTIONPOTEHHEL. XUMAYECKHEe CBOXCTBA XKHUPOB. I MAPOIA3 U OMBUIEHHUE XUPOB. [ IpEMEHEHHIE KUPOB.

Docdoaumuabl KaeTounbix MmemGpan. [loBepxHocTHO-aKTHBHEIE Bemectsa (IIAB). I'munepodoconunupl (bochaTuaUIITaAHOTAMIHBL,

docharunumxomunsl, hocharumuncepussr). Churrodocdomumunst. Chunromuenunsl. JKuIKOCTHO-MO3aUIHAS MOJIEIb CTPOCHHA OHMOJIOTHIECKHX
MeMOpaH.



Vraesoapl. OGmias gopmyna yriesonos. Kmaccubukanus yrmeBoxoB. BuomomuMepsl. Monocaxapuust. I'okosa, dpyxro3a, pubdo3a,
nesoxcupr6o3a. CrepeonsoMepus MoHocaxapuaos. Popmyisl Oumepa. O6pazoBanye MUKIMIECKUX (OpPM MOHOCAXapHUTIOB. dopmyner Xeyopea.
XuMIUecKre CBOWCTBA MOHOCAXapHIOB (KOMILTexcoobGpasopanne ¢ wonamu Memu(Il), oGpasoBaHue CIOXHBIX 3(QHPOB, BOCCTAHOBJICHHE JO
MHOTOATOMHBIX CIIIPTOB; OKICICHHE 10 KUCIIOT, OKUCTCHAe MOHOCaXapiIoB ¢ JeCTPYKIHUeH yriueposasok nerns, obpasobanue IIEKO3uI0B). ATO-#—
AJl®. bpoxenue (CHMPTOBOE, MOJOYHOKHCIOE, MAaCIEHOKKCI0e). IlpeBpaiieHus IJIIOKO3Bl B OpraHuU3Me (rmukonm3, TIHKOrEHes,
neHTozodochaTHpii myTs). l[lpumenenwme MoHocaxapunoB. OOmas XapakTepUCTHKa JHCaXapuIoB. CrpoeHne mucaxapuioB. AICTaH.
Imukosunuble cBs3u. Caxaposa. Mansrosa. JlakTo3a. BocCTaHaBIMBAIOIIME M HEBOCCTAHABIMBAIOIIME JMCaxapuibl. [MAPOIM3 JHCaxapumioB.
O6mas XapakTepUCTHKa Monmcaxapunos. llomu-D-rmoxomupanossl. I'omomosnucaxapyisl. AMHIO3a. Ammnonextud. Kpaxman. [nmKores.
emtonosa. Tuaponus nonucaxapunos. Jexerpur. CroxHble 3QUPBI HEIUTIONO3b! ¢ YKCYCHOH a30THOM KuciaoTamu. KauecTBeHHbIE peakluy Ha
Kpaxmajl ¥ LEJI0N03Y.

~ Amupoxmcaorhl. O6mas XapakTepUCTHKa aMHHOKHCIOT. BHONOrMYeckoe 3HAYCHUE aaMUHOKHCIOT. HesameHuMBle W 3aMEHMMEIC
AMHHOKHCIOTEL. AMHHOKHUCIOTHL KaK aM(bOTepHEIE OpTaHMYECKUEe COSNMHEHMs. XUMHUYECKHe CBOHCTBA aMUHOKHCIIOT (PEAKIMH ¢ KHCIIOTaMU M
IENOYaMy, DEaKIdH STePHGUKAIMM M Ie3aMHHUPOBAHUS, NeKapOOKCHIMPOBAHHE W TpaHCAaMMHHpOBaHHE). KadecTBeHHas peakius Ha
AMUHOKHCITOTEL Peakiuy aMMHOKHCIOT, 0GYCIIOBICHHBE NONONHATENbHEIME (YHKIMOHANGHBIMM IpynmaMu. Ilemrumnas (aMuHAS) CBA3D.
OCHOBHBIE aMHHOKHCIOTHL, oOpasyromue Genku. Croco0bl MOMyYeHHs aMHHOKKCIIOT. IIpiMeHerre aMuHOKUCIOT. Kanpos. benku. benxm kax
npuponHbie GuomonuMmepsl (momunentunsl). CtpykTypa OenxoBod monekynsl. CBodcTBa GenxoB. [noOymsapHble ¥ (QUOPHIIIAPHBIE OENKH.
KucnoTHO-0CHOBHBIe  cBoiicTBa OenkoB. Jlemarypamms. Penarypamus. ['mapomus OenkoB. 1lBeTHRle peakipu OenkoB (OmypeToBas,
KCAHTONPOTEMHOBAs, peakiust o). Buonorndeckue Gynxuuu 6emxos. [lpumenenne GenKoB.

HyxkJienHoBble KHCIOTHI. PONb HYKIEHHOBBIX KHUCIOT B JKH3HENEATEIBHOCTH OPraHM3MOB. Tezoxcupubonyknennosas kuciora (JIHK).
Pu6onyxnennosas xuciora (PHK). JlesoxkcuprGonykneosumsl. Pubonykneosunsl. Hykieornapl. HykneHHOBRIE KACIOTBL KaK MOMMHYKIHOTHIBL.
HyxienHOBBIE OCHOBaHUS (THMHUH, ypaIlHl, IINTO3HH, aleHHH, I'yaHuH). TayToMepsl, JaKTHMHAS U JIaKTaMHast dopmer. @octhonuddupHas CBs3b.
Ilepeuusas crpykrypa JHK u PHK. [TpuHIpn KOMIUIEMEHTapPHOCTH. [ HIAPOIH3 MOMMHYKICOTHIOB. I [pHMEHEHHE HYKIIEHHOBBIX KHCIIOT.

OpraHuyeckasi XHMHS — OCHOBA MEIHKO-GHONOrMYecKux HayK. OpraHmdeckas XuMHS U (QU3HOIOTHS. 'opMOHBL. OCTpaanoIL.
Tectoctepon. Opranudeckas xumus 1 Gapmaxonorus. lennrummuast. Oprafmdeckas xumus 1 onoxumus. HIKOTHHAMHL. HuxoTHHOBas KHCIIOTA.
Hwuxotun. : - o - S

JdemoncTpanuu. ['Bapomus kpaxmaia.

JlaGopaTopHbie onbITHL 38. O6pazoBaHue KATbIUEBHIX COJCH, HACKIMNEHHbIX BRICUTMX XUPHBIX KACIOT. 39. OGHapyXeHHE TBOHHON CBSA3U
B oJTenHOBOH KucioTe. 40. OGHApy X eHHe BOMHBIX CBA3eH B muMoHeHe. 41. OGHapyXeHHe TIMKONBHOrO (GparMeHTa B IIOK03€ U dbpyxroze. 42.
ITIpo6a Tpommepa Ha MoHocaxapumpl. 43. Peakums CemuBanosa Ha (pykrosy. 44. Mozenuposanue mpomecca OHOJIOTHYESCKOTO OKMCIICHHS
roko3sL. 45.06HapyXeHne IMKONBHOro (hparMeHTa B NakTo3e u caxapose. 46. Ilpo6a Tpommepa Ha AHCaXapHIbL. 47. Tunponus caxapo3ssl. 48.
KauecTBeHHast peakiys Ha kpaxmal 49. AmdoTephbie cBONCTBA anb(a-aMMHOKHCIOT. S0. KommekcooOpaszopanue anb(a-aMHHOKHCIOT. S1.
JlesaMHEApPOBaHKE anbha-aMHHOKHCIOT. 52. KadecTBeHHas peakius Ha anb(a-aMHHOKHCIOTEL 53. KcanromporenHoBasi peakuus. S54.
Ob6Hapy»eHue MEepKanTo-TpyI B 6enke. 55. buyperosas peakius.



Ipakrayeckne pa6oThr 6. [IpaxTHdeckas paboTa Mo TeMe «YIIeBOABD. 7. Pemienue SKCIEPHMEHTANBHEIX 33/ 110 TeMe «XHUMHS
IPUPOTHBIX COCIUHCHU». 8. Pemenne sKkCriepuMeHTAIBHBIX 33134,

. 11xmace (102 vaca) T

Tema 1. Crpoenue BemectBa (10 9)

Crpoenne aroma. CoBpeMeHHEIE IIPEICTABICHUS O CTPOCHHHM aTOMA. CocrosiHEe 3IeKTpoHa B aroMe. KopIycKynapHO-BOIHOBOM Jyalu3M
snexTpoHa. Kanrtossle urcna. OCHOBHOE M BO30Y)XIEHHOE COCTOSHHUE ATOMA. Ipasuno Xymma. [Topsmok 3amoTHeHus OAYPOBHEH Y S-, P-, d-um f-
5JIEMEHTOB. DIEKTPOHHbIE KOH(UIypaluy aToMOB. VI3MEHEHHe aTOMHOTO pajdyca B HMEPHOIAX M Ipymnax nepuommyeckoit cucremer . .
Memnzeneesa. O6pasopanue HOHOB. DHeprus MoHu3auu. CpoACTBO K SIEKTPOHY. ONeKTPOHHOE CTPOCHHE HOHOB.

Xumpadeckas cBasb. Kpuerammmaeckue pemérku. OGmue NpeICTaBNeHns O XUMHUYECKOH CBS3H. DIEeKTPOOTPHIATEIFHOCTE. MeTamisl ’
HeMeTaUsl. XyMHIUeckas CBA3b: MOHHAS, MeTaJUIMuecKas, KoBaneHTHas. KopaneHTHas MOJSpHAs M KOBAICHTHAS HEMOIAPHAT CBA3B. Jumomm.
Dueprus cpsasu. JmHa CBs3H. MeXaHU3MBI 06pa3oBaHysl KOBAJICHTHOM CBA3M — OOMEHHBIA H JOHOPHOAKIETOPHBIA. THIIBI TMOpHAM3aIlHY.
OpuenTanys rubpuAHBIX opouTanel. [[poYHOCTE CUIMa-CBA3M U [IA-CBA3H. HeBajyieHTHBIE B3aUMOIEHCTBHS — OPUEHTAMOHHOS U IUCIIEPCHOHHOC.
BoxopomHas cBsa3b. KpucTammideckue peméTKH: MONEKYIIPHEIS, aTOMHBIE, HOHHBIC, METAIITHIECKHE.

IlemoncTparuy. Moeii HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX ¥ METAJUIMIECKIX KPUCTAIITHICCKHX PEInEToK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NpoTeKaHus peaknuii (10 1)

DaeMeHTbI XHMHYecKoH TepmoauHaMukH. CaMONPOM3BOJBHBIE MU HECAMOIIPOM3BOIBHBIC DPCAKIHH. Xumuueckas TepMOJMHAMHKA.
TepMOIMHAMUYECKAs CHCTEMa — OTKPHITAs U 3aKPHITas. JK30TEPMAIECKAC U SHAOTCPMUICCKIE PCAKIIHIL. BHyTpeHHSISL dHEPrusA. JHTAIBINI U
SHTpONHs. DKCTCHCHBHEIE IapamMeTphl. VIHTCHCHUBHBIC NapaMeTpEL. Dueprus ['m66ca. DHTaNTBIMAHBIA M OHTPOIMMHBIHN ¢axropsl. [IpuHnun
SHEPreTHYEeCKOTo coupskeHns. OOpaTuMple ¥ HEOOPAaTHMBIC PEAKIUH. XuMudeckoe paBHOBecwe. KOHCTaHTA XHMHYECKOTO pPaBHOBECH.
Cmenienne xumugeckoro pasHosecust. [Ipunmun Jle - llatense. ['omeocTas.

JIeMeHThI XHMHYECKod KHHeTHKH. MeXaHu3M peakiuil. ODNeMeHTapHBIH akT. llapasienbHble PEaKlHH. [TocnenoBaTenbHBIE PEAKIIUH.
CoMoreHHble peakium. |eTeporeHHble peakiuu. CKOpOCTH DEaKIuM, €€ 3aBUCHMOCTE OT Pa3THIHBIX dakTopoB. KuneTnyeckue ypaBHEHHSL.
KoHCTaHTa CKOPOCTH peakuwu. [Iepros HomympeBpalenys. 3aBHCHMOCTh CKOPOCTH Peakui OT TEMIEPATYpPBI. IIpasuno BarT-I'odpda. Sneprus
axtuBaruy peaknun. Karamms. Karamsaropsl. Marubutopst. I'oMOreHHbIH 1 reTeporeHHbIN KaTaius.

Crexuomerpus. Crexuomerpus. MonspHas Macca. MOJSIpHEIH 06B8M razos. KommyectBo Bemectsa. Moib. OTHOCHTE/IBHAS TIOTHOCTE rasa
mo mpyromy rasy. Ypasmenue Menneneesa—Kane#ipona. MonspHag macca ¢MeCH TasoB. [Mocrosunasg Asorampo. COOTHOLIEHHS MEXIY
KOJIMYECTBAMH BEIIECTB B XUMHUYECKHMX YPaBHECHUIX. PacTBOPEL. | 'OMOTCHHBIE H TETEPOr€HHBIC CHCTEMBL.

PacTBOpsl. MOJSpHAS KOHIEHTPALMs PACTBOPEHHOrO BeluecTa. Maccosasd KOHICHTPAIHs pacTBOPEHHOIO BemecTBa. MaccoBas HOJ.
O6némuas mons. Ko>QQHIWEeHT pacTBOPUMOCTH. 3aBHCHMOCTH PACTBOPHMOCTA HEKOTOPAIX comeif OT TeMmeparypsl. HacBINECHHBIA |
HeHacHIEeHHEI pacTBop. Conmppatanus. ConbBaThl. IHapaTsl. AKBAaKOMILICKCEL PacTBOPUMOCTE.



Temoncrpamun. Termnossie 3QdEKTH IPH PACTBOPEHHH KOHIEHTPUPOBAHHON CEPHOM KHCIOTBHI M HUTpaTa aMMOHHS. 3aBHCHMOCTH CKOPOCTH
PEaKIUy OT KOHIIEHTPALUH 1 TEMIIEPATypHL. Pasnoserue mepokcuia BOAOPOaA B IPUCYTCTBIM KaTau3aTopa.

Tema3-BemecTsa 1 0CHOBHbIe TUIBI-UX B3anmoreiicTeus (30 1)

Kaaccubuxanusa HeopraHudecKuxX BelecTB H peammii. Oxcunpl. Kuciorsi.  OCHOBaHHUA. Comu. Oxcuapl KHCIOTHBIE, OCHOBHEIC,
amdoTepHEle, Hecoyeobpasyiomye. KHCIOTH KHCIOPOJCOAEpKaUe U OSCKUCIOPOIHELE. KHcaoTel ONHOOCHOBHBIE U MHOIOOCHOBHEIC.
Ocuosanus. 11gnoun. HepactBopumble ocHoBauus. AMdoTepHble ocHOBaHUs. Cony CpeHHe, KUCIBIE, CMEIAHHBIC, OCHOBHBIC. Comu BOMHEIE.
KraccuduKamys peakiuii. Peakiuy CoeIMHEHs, a3oKeH s, 3aMelIeHHsl, 0OMCHa.

JaeKTposuTHYeCKas aucconmanus. Peakumms meiirpanmsanuu. ONEKTPONMTEL M HEIJIEKTPOJHTEHL Teopuss 3IEKTPONUTHYECKOM
JUCCOIMAnEy. MexanmsM dIeKTpoiuTHueckoii aucconmanuu. CuipHBle H cnabble 37eKTponuThl. CreleHb HOHM3AIHNH (mucconmanum).
Jlucconmanus KUCIIOT, OCHOBAaHUM, conel. Peakius HefTpaau3anuu.

Peaxnuy 0GMeHA C y9acTHEM coJieil. B3anMoieHiCTBHE CPENHMX COJIEH ¢ KUCIOTaMH, C OCHOBAHUSAMU U MEXAY coboii. Peaknuu ¢ yyacTueM
KHCIBIX coei. I'maponus coneit. COBMECTHBIN I'UAPOIIHS. -

AmdoTepHbIe OKCHIBI ¥ THAPOKCHABL. AM(OTEPHOCTB. Peaxiuu aMOTEPHBIX OKCHIOB B pacIjaBe. Kommzexcoo6pasoBanue B paciiaBax.
Peaxruu aM(bOTepHEIX OKCHIOB B THIPOKCUIOB B pacTBope. Peakiuy comedl MeTalIoB, 00pasyromix ambOoTepHbIe COCAUHEHHUS.

3HaveHHe KHCIOTHO-0CHOBHBIX PeaKIHil 11s OpraHdsmMa deioBexa. Bomoponmsii moxasarenb (pH). Bydepuas cucrema. 3navenus pH
KUIKOCTEH OpraHMsMa dejoBeKa B HOpMe. BydepHbie CHCTEMBI OpraHH3Ma (runpoxapGoHaTHAsA,TeMOrI06uHOBas, docharnas,benkoas),
B3aMMOCBs3b. BydepHuas émxocTs. HapylneHnue KMCIOTHO-OCHOBHOTO COCTOSHHUL.

OKHCIUTEILHO - BOCCTAHOBUTENbHBIE peakmun. Jaekrposms. CreneHs okuciaenus. Knaccupuxarys OKHCIUTENbHO-BOCCTAHOBUTEIPHBIX
peaxiuit. BiusHre Cpejbl pacTBopa Ha IPOTEKaHHe OKUCITHTEIBHO-BOCCTAHOBUTEIBHEIX PEAKIUH. OKHUCIUTEIBHO-BOCCTAHOBUTENLHEIE PEAKIIUK C
y4yacTHEM IBYX BOCCTAHOBHTENEH MM ABYX OKHCIHTENeH. DIEKTPOJIM3 PACILIABOB M PACTBOPOB COMEH.

CTpoeHye KOMILUIEKCHBIX COeXMHEHHi. JJOHOPHO-aKIIENTOPHBIA MEXaHH3M 00pa30BaHMs KOMILIEKCHBIX coenuHeHui. 1{eHTpanbHBIA aToM.
BHYTpeHHSIST KOOPIMHAIMORHAsS cepa. JIUraHb: MOHOIEHTATHEIE, OMICHTATHBIE, IIOIH/ICHTaTHbIE. BHEIIH AL KOOPAHHAIHOHHAS chepa. [Ipasuna
HA3BAHMS KOMIUICKCHOH dJacTHIbL HasBaHws NMraHmoB. IIpaBumina HOMEHKIATYPHL IlonusaepHBIE KOMIUIEKCHL. MaKpOMMKIHISCKHE KOMIUICKCHL.
Koopaunarmonnoe 4icio. KoHdHTypanus KOMIIEKCHBIX COAMHCHHH. : :

Tlemoncrpamun. ®u3Mueckue CBONCTBA OKCHIOB, KHCJOT, OCHOBAHWH, COell. V3ydeHme 3IEKTPONPOBOAHOCTH PACTBOPOB. Peaxmus
HefiTpanmsanuy. Peakiun KucibIx coneif ¢ Metamiam. I[loyderne KOMIUIEKCHBIX CONIEH.

JIa6opaTopuble onbitThl. 1. CoBMECTHBIH rupomus. 2. BiusHue #3MeHEHUs TeMIIEpaTyphl Ha CMEIICHIC PABHOBECHA IHIPOIIA3A.
Ipakruyeckue padorsl 1. I'uaponus coneld. 2. I'uapOKCOKOMILIEKCH! METAILIOB.

Tema 4. Xumust 31eMeHTOB (62 1)
Buorennbie »aemenTsl. Kiaccuduixamus >aeMeHTOB. brorennble odneMeHTh.. OpraHoreHsl. OIEMEHTHI JJEKTPOIUTHOIO ¢dona.
Muxpoasiementsl. Knaccubuxanus OHOr€HHBIX ISl OpraHM3Ma 4YeNOBeKa. Ofmas XapakTepucTHKa s- sIeMeHToB. OOrmas XapakTepHCTHKa p-



5IeMEHTOB. MaKCUMAIbHBIE W MUHWMAJbHBIE 3HAYCHHS CTEIleHEeH OKWCIIEHWS p-3JIEMEHTOB 2—4-ro IEpHOJOB C IpUMEpaMh OHHApPHBIX
coenuuernit. O0mas xapakrepucTuka d-smeMenToB. CTEIIeHU OKHCIIEHHs OMONIOTMYECKH BAKHBIX dneMeHTOB B cCOeTUHEHHUSIX.
Bomopon w xuciopox. Bomopox. OKHCIHTENBHO-BOCCTaHOBHTEILHAS OBOMCTBEHHOCTH BOIOPOJA. I'mppuner MetammoB. Kucmopon.

ATNOTPONHEIE MOAUDHKATHI KACTOPOAa—XIMUYECKHEe CBOMCTBA KreTopoaa—IiabopaTopHEIe CIIOCOOB! U NPOMBIILICHEBIE €HOCOOBI IOy YEHUs
KHCIOposa. XUMHJecKHe CBOWCTBA 030HA. KadecTBeHHas peaxiys Ha 030H. BOAa M IEpoKcHI BOAopoAa. OKHCIHTENBHO-BOCCTAHOBUTENbHAS
IIBOMCTBEHHOCTH IIEpOKCHIa BoJopoaa. OKUCIHTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUH C yYaCTHEM NEPOKCHIAa BOAOPOJA B PA3HBIX CPEIaX.

Tasorensl. O0as XapaKTepHCTHKA ¥ (HU3MUECKME CBOMCTBA. XMMUYECKHe CBOMCTBa rajoreHoB. JlaGopaTopmble COCOOBI IOMYYCHHA
rajoreHoB. OKHCIUTENbHAS CIIOCOOHOCTD TanoreHoB. J[WCIPONOPIMOHMPOBaHME TrajoreHoB. Ou3nyeckwme U XUMHYECKHE CBOMCTBA
rasoreHoBo0ponoB. OcoOeHHbIe CBOMCTBA HTOPOBOAOPONHOM KHCIOTEL. KauecTBeHHBIE peaKiMy Ha HOHBI rajioreHoB. Kucropoznconepxaiue
COE/IMHEHHS] TAIOreHOB. XIIOPHOBATHCTAS KHCIOTA. XJIOPHCTas KUCIOTa. XJIOPHOBATas KHUCJIOTA. XIOpHAS KHCIOTA. ['MIIOXIOpHTHL XTOPHTEL
Xnoparsl ITepxnopaTsl. [IpiMeHeHre raloreHOB M X BaKHEHIINX COSIMHEHHUH.

Cepa. XapakTepuCTHKa dJIEMEHTa U TPOCTOrO Bemecta. Haxoxuenue B mpupope. Pmoramus. AJUIOTPOINHBIC MOAHQHKAIME CEPHL:
poMOHUecKkas cepa, MOHOKIMHHAS cepa. XuMmmdeckue cBoHcrBa cephl. CepoBomopon. Xummdeckue cBoiicTsa cepoBonopoza. CepoBonopo/Has
KHCIIOTa. XAMUYECKUE CBOMCTBA CepOBOIOPOaHOM KucioTsl. CepoBogopox. PusmnuecKue CBOHCTRA cepoBoIoposia. BoccTaHOBUTENBHEIE CBOMCTBA
cepoBozopoa. KauecTennas peakius Ha cepoBOLOPOL 1 cynbusl. CTpoeHne MONeKy sl okcunaa cepsl (1V). Ousuyeckue CBOKCTBA, MOy ICHIS
¥ XHUMHYecKue cBoictaa oxcunma ceper (IV). CpoiictBa cymbduros. Kauectennas peakuus Ha cynbdur-uon. Ilpumenenne oxcupa ceppi(lV) u
collell cepHUCTOM KucnoTEl. CoeIUHeH s cephl co cTerenbio oxucienus +6. Oxcun cepst (VI), ero cpolictsa. Ceprast xuciora. OKHCIHTETbHBIE
CBOMCTBAa pa30aBIEHHOM M KOHIEHTPUPOBAHHOW CepHOM KucinorTel Ilomydenume cepHOM KHCIOTHL OKHCIATEIBHBIC CBOHMCTBA cynbhaToB.
Pasnoxenue cynbharoB. OCHOBHBIE AHANTMTHYIECKHE PEAKIMH, NPUMEHSIOIIHMECS IS OOHApYKEHHS CEpPOCOJAEpXKAlMX aHHOHOB. lIpnmeneHue
cynb(haToB.

Asor u docdop. O6mas XapakTepucTuka d1emMeHToB VA-rpynnsl. OH3HYeckue ¥ XUMUYECKHE CBoMCTBa a3oTa. llomydyenue u MpUMEHEHHE
azora. COeIMHEHHS a30Ta CO CTEIICHBIO OKWCIEHHS -3. AMMHaK, ero (u3mdecKue ¥ XMMHUCCKHE CBO¥cTBa M mpuMenenue. Conu aMMOHHS, MX
cBoiicTBa. KadecTBeHHOE OIpe/IeeHne aMMIaKa i HoHa aMmonus. CBoicTBa HUTpunoB. OKCHIBI a30Ta. A30THCTas KUCIOTA X HATPUTHL. A30THAS
kucioTa. OKHCIUTETbHEIE CBONMCTBA pa3OaBIeHHOX ¥ KOHIIEHTPHPOBAHHOM a30THOW KucnoThl. HuTpaTel, X cBoiicTBa. PasnoxeHue HUTPATOB.
[Ipnmenenue HUTPATOB. : o : :

CrpoeHre U CBOICTBA MPOCTHIX BEMECTB, 06pazoBaHHbIX ocdopom. Amnorponus pocdopa. Pasmuums B cBoiicTBax 6€10ro ¥ KPacHOro
docdopa. Coenurenus Gochopa co cTenenbro okucnenus -3. Gochunst merannos. Pocdun, ero croiictsa. Coenprenus hpocdopa co CTENECHBIO
oxucnenust +3. Oxcuma ocdopa(lll). docdopucras xuciora. Coemuuenns docopa co cremenpio okucmenus +5. Oxcun docdopa (V).
docdopHas KmcrnoTa, e§ (HU3UUeCKWe, XAMUUIECKHE CBOMCTBA, MOIydeHwe, npuMeHeHue. Ilmpodocdopuas xucnota. Ilomyuenue docdopa.
Tanorenuns Gochopa(lll). INamorenunsr hochopa(V).

Yriepon M KpeMHHil. XapaKTepHCTHKA 3IEMEHTOB. AJTOTponHEe MoauduKauuu yrieposna: rpadur, anmas, kapous, yuiepensl. CpaBHEHHe
u3mYecKuX CBOMCTB anMasa u rpadura. XUMHYECKHE CBOicTBa rpadura, KoKca. Peakumu AMCIPONOPIHOHHPOBAHHSA rpapura. KapOumpl
Anerunenunst. Oxcun yrnepona(ll), ero noiydenue, cBoiictea i npumenenue. Oxeun yriaepopa(ly), ero sJIeKTpOHHOE CTPOSHHUE, NOIYYCHHS,
CBONMCTBA ¥ IIPHMEHEHHe. YTONbHAS KHCIOTA M €& colMu — KapOoHATsl, ruapokapGoHatel. CBo¥icTBa kapOOHATOB W IHAPOKApOOHATOB.



KavecTBeHHas peakiys Ha KapOoHaT-HOH. KpucTammirdeckas pemeéTka KpeMHHU. AJTOTPOIIHS KPEMHIAS. BzaumMoeiicTBHe KpEMHHSA € IPOCTHIMH U
CIIOKHBIME BemecTBaMu. OKHCIMTEBHbIE B BOCCTAHOBUTEbHBIE cBoiicTBa. Oxcua kpeMuus(1Y): HaX0XKIEHHE B IIPAPOAC, XUMHUICCKHAC CBOIiCTBA.
Kpemuuesbie kucinoThl. Crmmkarsl. Cuimkarens. ['HIpoiu3 pacCTBOPUMBIX CUIIHKATOB.

Metasist IA- n ITA-rpyn-—_1Hesrosussie-metarmsn-Konpurypanust aromoB-metamior A HA-rpynn. VsMeHeHHe MeTaHaecKiX ¢BOHCTB TI0
“TpyIiitle W TeproAy. LIpuponHsle COCAMHEHUS MeTauioB IA- u [IA-rpynn. Ou3NYecKHe CBOUCTBA. XMMUYECKHE CBOHCTBA! B3ANUMO/JIEHCTBHE C
BOZIOM, ¢ KHCIOPOAOM M IPYIMMH IPOCTHIME BemecTBamu. [1[€109H03eMENbHBIE METAIUIbL. Tuppuasl MetamioB. AMuAbL. OKCHIBL INETOYHBIX 1
METOYHO3eMENbHBIX METaIOB, MX CBOMCTBA. I MAPOKCHABI INETOYHBIX M IMIETOYHO3EMCIBHBIX METalIoB, HX coicra. Ilepoxcuasl u
HaJMePOKCH/Ib IEOYHBIX ¥ MET0YHO3eMENbHBIX METAUIOB, UX CBOMCTBA ¥ NPUMEHEHHC. Kéctrkocts Bogpl. OKpalruBaHue IIAMEHM HOHAMH
MeTawioB IA- u IIA-rpynn. buonornyeckoe 3HaYCHUE HATPHU, KAIAS ¥ MarHus.

Amovupnii. HaxoxieHrne B IpHEpOJe. DNEKTpOHHas KoHGurypamus artoma. OH3HYECKHe cBoiicTBa. XWMMMUYECKHE CBOMCTBA:
B3aMMO/IEHCTBHE C KHCIOPOJOM W JPYIMMH IIPOCTHIMH BEIIECTBAMH, BOJOH, PacTBOPaMU COlleH, pacIuiaBaMy M PacTBOPaMH menoyei,
[ACCHBHPOBAHME KOHIEHTPUPOBAHHEIMM CEPHOM M a30THOM KMCIOTaMy. OKCHI amOMMHUS. AJFOMHHATBEL 1eTparuIpoKCOATIOMUHATEL
B3auMo/eiicTBIE OKCHIA ATIOMUHHS C OKCHIAMHM, THIPOKCHAAMH M KapOoHaTamu MeTauioB IAm IIA-rpymm. I'UIpOKCHI alFOMHHESA, €ro
TIOJTydYeHH e, CBOMCTBA H [PUMCHEHHE. '

Xpom. XpoM, HaXOXKICHHUE B IIPHPOJE, CTPOEHHE aTOMA, CTEICHH OKHCICHHS, dusmueckre ¥ XuUMHJeckue cporicrsa. IlaccuBupoBanue
KOHIICHTPUPOBAHHEIME CEPHOM M a30THOM KHCIOTaMH, «Hapckod Boxkoi». Ilpumenenwme. Oxcumpl xpoma. Comu xpoma(lll). Xpomosas
xucnora. Jluxpomosas Kuciota. Xpomartsl. Juxpomarsr. Coma xpoma(Vl). Memuko-610IOTHYeCKOe 3HAUCHUE COSIMHEHUM XpoMa.

Coenunenns mapranna. CreneHn OKucneHHs Mapranua. OKCuI M THAPOKCHI maprauna(Il). Oxcun wmaprasma(lV). MaHraHaTeL
Ilepmanranarel. bronornueckoe 3Ha4eHre Maprasma.

Keneszo. Haxoxaenue B IpHpoie. DNEKTpOHHas KOHQHUTypamus >xeinesa. DHU3MYSCKHE W XAMUICCKUE coiicTa. IlaccuBHpoBaHHE
KOHIICHTPHPOBAHHBIMU CepHOU M a30THOM KmcrnoTamu. OKcuppl xenesa. I'HIPOKCHIBI KXKeresa, HX cBoiictBa ¥ monydenre. CoequHEHMs
xenesa(ll) u xenesa(lll). KauecTBeHHbIC peaKIuy Ha HOHBI Fe** u Fe’". Jlomennsle mponecchl. @eppatsl. XKene3o — OMOTCHHBIH JIIEMEHT.
Menuko-01oI0THYECKOe 3HAYCHHUE JKeIe3a.

Menp. Menp, HaxOKIEHHE B IPHPOJE, CTPOEHAE aToMa, CTEIICHH OKUCITeHHUs, pU3MICCKie i XMMUIECKHC cBoiictea. Ilpumenenne. Oxeun
meu(l). Cpemrue comu menu(l). Peakmum koMIuiekcooOpa3oBaHusL meu(l). Oxeun mexu(IT). Tunpoxcun memu(IT). KauyecTBeHHAs peakius Ha
sorsl Cu®* . Meb — GHOTeHHBIH 2JIeMeHT. MeIUKO-GHOIOrMYecKoe 3HAUCHHE ME/IH.

Cepebpo. Cepebpo, dusmueckue U XuMHuYeckue codcTBa. OKCHA cepebpa ( ). Peaxiuu KoMILTeKc00Opa3oBaHHsA cepebpa(l). Hurpar
cepeGpa — peaxtus Ha nons! Cl', Br, 1™ . IIpuMenenue cepeGpa 1 ero COeUHEHMH,

Iunk. Haxoxzmenye B IpEpOJIE, CTPOSHHE aTOMa, CTETIEHH OKMCIEHNS, QU3MICCKHUE I XUMIYECKHE cBoiicTa. [Ipumenenne. AMGOTEPHOCTD

OKCHIIa ¥ IHIPOKCH/IA IHHKA. Peaknuu KOMILIeKcoo0pa3oBanus HKa. LIMHK — MEKPO3JIEMEHT. Menuko-0HoI0THIecK0e 3HaUeH e [TMHKA.

JlemoncTpanum. Pasnoxerne HurpatoB. O6pasiisl rajoreHoB. 1omydeHue ratoreHos.

JlaGopaTopHble ONBITHL 3.OKHCIHTEIPHO-BOCCTAHOBATEIbHASL IBOHCTBEHHOCTH MEPOKCHAA BOLOPOZA. 4. PasnoxeHHe MNEPOKCHIA
BOZIOPOJA TION JeiicTBUeM Karanassl. 5. Oxucienue 6pOMUI- ¥ HOIUI-HOHOB. 6. PactBopumocTs noza. 7. JIUCIponopuioHHPOBAHUE HOIA. 8.
Jlucnponopiuosnposanue cepbl. 9.JTonydesne cepHUCTOHR KucnoTsL. 10. KHCIIOTHO-OCHOBHEIE CBOMCTBA CEPHMCTON KUCIOTH U €€ comei. 11.



BocCTaHOBHUTENbHBIE CBOMCTBA cepHMCTOM kmcnorsl. 12. [omydenue cynppuTa Oapus (KayeCTBEHHAs PEaKIMsA Ha cynsdut-uoH). 13.
KauecrpeHHas peakuus Ha cyibdar-mon. 14. Ilomydyenme xyjopumaa ammomms. 15. CpoiicTBa XJopHAa amMMoHWS.  16.
OKHUCIUTENLHOBOCCTAHOBHUTENbHAS ABOMCTBEHHOCTh HATPUT-HOHA. 17. OKHCIUTENbHAs CIOCOOHOCTh HUTPATHOHA B IIEIOYHOM pacTBOPE. 18.

——Msyuenne-yenoBuit o6pazopanus dhocharoskaiasimst—19-Homydenne yriekucioro rasa-20- KueioTHo-0CHOBHbIC CBOMCTBA YrOAEHOR KHEHOTHI —
u &8 coneir. 21. BaanMomeiicTBIE YTONBHOM KUCTOTEL ¢ KapOOHATOM Kablus. 22. Pa3pyiieHne THAPOKCOKOMIIEKCOB METALIOB IO/ JIECUCTBHEM
yriexrciaoro rasza. 23. COBMECTHBIA THM/PONM3 MOHOB aMMOHMS M CHIMKAT-MOHOB. 24. B3anMmoneHcTBue YrONIBHOM KHCIOTHI C CHJIHKATOM
Hatpus. 25. KauecTenHas peakuus Ha HOH MarHusi. 26. KadecTBenHas peakiys Ha MOH Kabius. 27. KauecTBeHHAs peakius Ha HOH Oapus. 28.
PacTBOopeHMe amOMMHHS B KHCIOTax M Imenodax. 29. BszamMoneicrsue TETParnIpOKCOATIOMUHAT-MOHA C HOHAMH aJIFOMHHAL. 30.
Bsaumoneiictue conelr xpoma(Ill) ¢ ammuakoM u mEnousto. 31. OKuCIeHHE COCHAMHEHUH xpoma(Ill) B memnounoi cpeme. 32. Usydenue
paBHOBECHS JUXPOMAT—XPOMAaT B BOXHOM cpere. 33. BoccTaHOBIEHHE COSTUHCHUM xpoma(VI) B xucioit cpeze. 34. Ilonyuenre ruIpokCuia
mapraana(ll) 1 ero oxucnenwe. 35. OKuCIUTENbHBIE CBOKCTBA OKcHa Maprani@(ly). 36. Tlonyuenne ruipOKCHAOB XKelesa. 37. KagectBeHHas
peaknus Ha WOH JKeje3a Fe®" 38. KauecTBeHHbIE peaKuyy Ha HOH XKeje3a Fe’™ 39. OrHomenre Meay K ASHCTBHIO KHCIOT. 40. [Tonyuyenue
rEmpokcraa M amMuHOKomIiekca memu(Il). 41. Paspymrenne ammunokomiuexca Menu(II). 42. OKHUCIUTENBHBIE CIIOCOOHOCTH COENMHEHHUM
memu(IT). 43. Tlonydenme ammuHoKoMIUTekca Menu(1) u ero oxucienue. 44. PacTBOpeHHE IMHKA B KHCIOTaX M INENIOYaX. 45. O6pasoBaHue
I'HIPOKCO- ¥ AaMMHHOKOMILIEKCA IIMHKA.

Ipakrugeckne padorel. 3. [lomydyenne BoIoposia ¥ KUCIOPOIA. 4. CpoiicTsa rajiorenuaronos. CpoiicTea nona. 5. CroiicTBa cephl U €€
coemuuenuit. 6. [Tonyuerue azota u ammuaxa. CBoicTBa coefuHeHu# azota u pocdopa. 7. CpoicTBa CoeIMHEeHMH yriuepona ¥ KpeMHHs. 8.
M3yueHne KadecTBEHHBIX peakiumil MoHOB MeTamnioB IA- u IIA-rpymm. 9. CoiicTBa anrOMHHHESL. 10. CgoiictBa coepunenuii xpoma. 11.
ITonyuenne u cpoifcTa coemuueHuit Mapranna. 12. Ilonydenne u CBONCTBA COCIUHEHUHM XKeje3a. 13. CpoiicTBa Menu M €& coenuHeHuH. 14.
CBoiicTBa IMHKA U €0 coemuHenuii. 15. Pemenue sKciepMMEHTAIBHBIX 3a1a4.



IIL.

Xumus (yriryoneHHbI ypoBeHs) 10 Kiace

N
Sy

TemaTuaeckoe INIAHUpPOBaAHUE y‘{66HOFO npeaMeTra XuMHuHu

Tema pazmena | Konuuaectso | Bo3aMoxHBIe BUIBI IEATEILHOCTH yIaIIUXCS

JacoB
[ToBTOpEHIE OCHOBHBIX 1 XapaKTepu3yloT: BaXHEHIHe KIAacChl HEOPraHMYECKUX BEIIECTB, aTOMHO-MOJICKYIIPHOC yUCHHME,
BOIIPOCOB Kypca XHMHUH 9 BeIIECTBA MONEKYJIAPHOTO ¥ HEMOJEKYISIPHOTO CTPOEHHS, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX
KJiacca CTPOEHHUEM.
Ocuosuble TeopeTrdeckre | 10 JIaloT ~ OIpeneNieHWss [OHATHH  (OPraHWYECKWe COCIMHCHUA»,  «(OPraHWYecKas — XHMUDD,

HOJIOKCHHAL OpI‘&HH‘-ICCKOfI
XUMHH

«BaJEHTHOCTEY. OIpENeNsioT OpraHWYecKue COoeOuHeHHs 1o (opmynaMm. CpaBHEBAIOT IIPEAMET
OPraHHYECKOH M HEOPTaHMYecKOH XAMMM. YCTAaHABIMBAIOT B3AWMOCBS3H OPraHUYECKOH XWMHM B
CHCTEME ECTECTBEHHBIX HayK U €€ POJIb B KU3HHK 00OIIECTBa.

JIatOT OTIpeelIeHAs TOHATHIT «IBONHBIE CBA3WY, KTPOMHBIE CBA3MY, «KPATHBIC CBS3My. CPaBHUBAIOT
a) aIUKIMYECKUE ¥ IUKIHICCKAE COSTHHEHNS; ) HACHIIEHHBIC X HCHACHIIEHHBIE COCIHHCHUL.
PaccMaTpHBarOT HEKOTOPHIE (YHKIMOHAIBHBIE TPYNIBl ¥ COOTBETCTBYIOMIME KM  KJIACCHI
COeIMHEHUH. CpaBHUBAIOT MOHO(DYHKIIMOHAIbHBIE, oau(YHKITMOHATBHEIE u
rerepoyHKIMOHATIBHBIE COCTUHEHHS.

®opMyIHpPYIOT OCHOBHBIE [IOJIOXKEHHS TEOPHU XUMHUYCCKOI'0 CTPOESHHUA OPraHUIEeCKIX COeIMHEHUH U
WILTIOCTPEPYIOT HX IpPHMEpaMd. PasnugaroT: &) MOJEKyIApHBIE U CTPYKTYPHBIC (OpMYJIbL; 0)
MOJIEKYJIbI BEIECTB ¢ IHHEHHON U Pa3BETBIECHHON YIIICPOIHON LETAIO.

COCTaBIISIIOT CTPYKTYPHBIE (GOPMYIIB HEKOTOPHIX OPTaHHIECKHX COCIHHCHHH.

CpaBHMBAIOT COCTaB, CTPOCHHE H CBOMCTBA OTHJIOBOIO CIMPTa H JIAMETHIIOBOTO adupa,
IPOIMOHOBOTO ANBACTHA K aJIMIOBOTO CIIMPTA.

OGBSCHSIOT IPHUMHE MHOTOOOPA3Ust OpraHAIECKHX COeMuHeHnH. QOpMyTHpPYIOT COOCTBEHHOE
OTHOIIEHUE K mruHocTd A.M.ByTieposa, ero Bkiany B HayKy, POJM B UCTOPHH €CTECTBO3HAHUSL.
COCTaBISIOT COKpPAIIEHHBIE CTPYKTYPHBIE (OPMYIIBI MOTIEKYI yIIIEBOLOPOOB. PemaroT 3a1aun 1
yIIpaxXKHEHHUS 10 TeMe «Teopust CTPOSHHS OPTaHAIECKUX COEIUHCHUIT

AM. Bytneposa».

3aIECHIBAIOT MEKTPOHHYIO ¥ 3JIEKTPOHHO-Tpaduyeckyro GpopMyiy atoma yriepoaa.
VCTaHABIMBAIOT COOTBETCTBHE MEXKIY BAICHTHBIMU COCTOSHUAMMU aToMa yriaepoJia ¥ THIIaMHI
rubpuH3auy opouTaseil. ONpeersioT 3aBUCHMOCTh MeX/TY GOopMyIaMu MOJIEKYJT OPraHuIecKuX
COEMHEHMH U THUIIOM FHOPHIU3ALIK OpOHTAIIEeH.

CpaBHMBAIOT NOHATHS KIEPBUYHBIA aTOM yIIepojiay, KBTOPHYHBIA aTOM yIJIEpOaay, «TPETHYHBIA




aTOM YIJIEPOfia» ¥ «UETBEPTUYHBIN aToM yriepofa». AHAIM3UPYIOT ¥ CPAaBHUBAIOT JUIMHEI CBA3EH,
06pazyeMBIX yriIepoOM X BOIOPOAOM.
3amECHBAIOT  OIEKTPOHHYIO M DIEKTPOHHO-Tpaduueckyro  (opmyilry aToMa — KHCIOpoJa.

XapakTepu3yloT CBsi3H, o0pasyeMbIc aToMaMy yIlleposia B Kucnopona. CpasHuBaroT CBA3U yIJIEPO-

“yriepon, aBoitayto cBsa3p C=0 u onuHapHyIo C-O.

3amUCHIBAIOT HIEKTPOHHYIO M 3IEKTPOHHO-Tpadudeckyro hopMmyry aroma asora. XapaKTepU3yIOT
CBs3M, OOpasyeMble aroMaMyl yriiepoja H a30Ta. PaccMarpuBaioT a30TCOASPIKAIIME TPYIIIBL:
amunorpymmny -NH2 u gurporpymmry NOz2.

3aIECHBAIOT MEKTPOHHEIE K DIIEKTPOHHO-Tpaduueckue GOpMyIIbl aTOMOB rajioreHa.
XapakTepu3yIoT CBA3H, oOpasyeMble aToMaMy YIIepoja U rajioreHos. CpaBHUBAIOT BAJCHTHOCTh U
YHCO HEMOETEHHBIX IEeKTPOHHBIX [ap Npu 00pa3oBaHHM XHMHMYECKHX CBS3€H HEKOTOPBHIMU
IPYTEMH 3JeMEeHTaMH. Y CTaHABIMBAIOT COOTBETCTBHE MEXIY (HOPMYIOH BEINECTBA H YHCIOM O-
CBA3EH B €0 MOJICKYJIS. '

KOoHCTpyHpYIOT IIapOCTEPIKHEBBIE MOJIEH MOJIEKYI OPTaHH4CCKHUX BEIICCTB.

PemraroT 3amauu 1o Teme: «OCHOBHBIE TEOPETHYECKYE ITONOXKEHUS OPraHUIECKOM XUMUMY.

J[aroT OIpe/eNeH s MOHATHN «MEXaHU3M PeaKIumy, «IEMEHTapHEI! akT». CpaBHHUBAFOT IIPOCTHIC K
CIIOYHBIE peaKiiy. XapakTepu3yloT EPEXOJHOe COCTOSHHE B XOJe XUMHYECKOH peakiuu. [laror
OTIpeJieIe s TIOHATHS «pajuKany. CPaBHMBAIOT TOMONUTUYECKHH U IeTEPONHTHICCKHH croco6b1
pa3phiBa CBSI3H.

PasmuualoT TOHSTHS «CYOCTpaT» M «peareHT». XapakTeph3yloT YacTHIThl HYKIeOHIEl H
BIEKTPOGUIIBL ‘

OOBACHAIOT HPOSBJIEHUE DIEKTPOHHBIX 3(dexTos. CpaBHUBAIOT MOHATHSL «3JIEKTPOHOMOHOPED M
«3IEKTPOHOAKLENTOPh).  XapaKTepu3yloT — IIPUMEpPHl  IOJOXHUTENBHOTO  HHIYKTABHOTO M
OTPHUILIATENHHOTO HHAYKTHBHBIX 3G(EKTOB ¥ NPUBOAAT COOTBETCTBYIOINUE ITPUMEPEL. Harot
OLIpe/eIIeH s TOHATHH (MHITYKTHBHBI ~5ddekr», «Me30MepHbIH 3hdexT», «yHKIHOHANbHEIE
3aMECTHTEINH, BEI3BIBAIONTHE ME30MEPHEIH 3 heKT.

JIatoT oIpeneNeHHs TOHATHH «PEaKIMH 3aMEIICHHSA», «PEaKlud IPHCOCAUHECHU», «PEAKIIMH
OTINEIUICHHUA», «PEAKIUH HM30MEPH3ALUNy, «PeaKIHUH 3JIEKTPOPUIBLHOIO 3aMEIICHHD), «PeaKIuu
HyKI€ODHIBHOTO  3aMELICHMS»,  «PEAKIUH  PaJUKAIBHOTO  IPHCOSIUHECHHS»,  «PeaKiUu
5TeKTPOQIIBHOTO IPHCOEIUHCHIA», KPEAKIIHH HYKIEOYHUIBHOTO 3aMeINCHUY.

XapakTepu3yioT: a) IPUHIHMI KIACCADUKAIIME XMMHYECKAX PEAKIUIl B OPraH4ecKOd XUMHH;

6) peaxiuu OKUCIICHHS X BOCCTAHOBIIEHHS C yJaCTHEM OPraHUYECKHX BEIIECTB.

OrnpeneNnsioT THII peakiuHy [0 cxeMe peaknun. CpaBHUBAIOT: &) PeaKiUy raloreHHPOBaHuUs 1
JETaIOTeHUPOBAHHS; 6) PeaKIMU THAPOTAIONeHUPOBAHMUS M JETHIPOTraloreHHPOBAHNS; B) PeaKIUHU




) )

TEAPUPOBAHHS M AeTUIPHPOBAHNS; I') PEaKIyy THpaTaiy ¥ NerHApaTaliH; 1) PeaKIiy THAPOH3a
U TUIpaTaIyH.

30

'ﬂammnpemﬂeHHﬂ “TOHATHH «IIPeIETbHBIE YIIEBOA0POIBDY, «alKaHbD, «TOMOJIOTMICCKHH P,

«TOMOJIOTHY», «pamukansny. OIPenensioT IPHHANICKHOCTh BEIIECTB K KIacCy AJKaHOB IO |

MOJIEKY/SIpHOM H CTpYKTypHOH (opmyie. Pasmuuaror romonorm u usoMepsl. COCTaBIAIOT
CTPYKTYpHEIE (JOPMYJIBI H30MEPOB YKa3aHHOIO cocrasa. HaspBalOT aiKaHBl II0 HOMCHKIATYpe
WIOITAK. Xapaktepu3yioT OCOOEHHOCTH CTPOCHHUS alTKaHOB.

Xapaktepusytot: 1) pusrdeckre CBOMCTBA alKaHOB; 2) 0OCOOEHHOCTH CTPOCHHS alKaHOB; 3)
XUMHYEeCKUE CBOMCTBA AIKaHOB (PeaKIny 3aMeIleHN s, [alOreHUPOBaHue, IETHIPHPOBAHKE, TOPCHHUE,
IHPOJIN3, KPEKUHT, H3oMepu3arys); 4) MEXaHu3M CBOOO(HOPAIMKATIBFHOTO IaJJoreHMPOBAHHS
ankaHoB. JIAIOT XapakTepHCTHKY MEXaHW3Ma DajUKaIbHOTO 3amemenus. COCTaBIIOT ypaBHEHHA
peakiuif, XxapaKTepu3yIOIHX H3YYeHHBIE XMMUYECKIE CBOMCTBA alKaHOB.

XapakTepu3yloT HHIUBULYAIbHBIE CBOCTBA MeTaHa. COCTABILIIOT yPAaBHEHHSA peaKum/I
XapaKTepr3yIONINX H3yUeHHbIE XUMAIECKUE CBOMACTBa MeTaHa. COCTABIISIOT YPaBHCHHS PeaKIui,
XapaKTepH3yIOMHUX  J1abOpaTOpHBIE M IPOMBIILIEHHBIE — CIOCOOBI  IONYYEHHA  AJIKAHOB.
XapakTepu3yloT: 1) 3NMeKTpoSu3 KOHIEHTPHPOBAHHBIX PACTBOPOB conlel KapOOHOBBIX KHCIOT H
menoYHbIX MeTamIoB(peakus KonbGe); 2) AekapOOKCHITIPOBAHHE CONEH YKCYCHOH KUCIOTEL

JlaroT ompejeNeHus MOHATHI «AIKSHBD», «TOMOJIOTHYECKHN psimy. ONpenernsioT NPHHAIIEKHOCTD
BEINECTB K KJIACCY AIKEHOB MO MOJIEKYJSIPHOM M CIPYKTYpHOH (opmyre. PasnuyaroT roMOJOTH,
H30MEpE,IPOCTPAHCTBEHHEIE H30MepEL. COCTABIAIOT CTPYKTYPHBIE (OPMYIIBI H30MEPOB YKA3aHHOTO
cocrtapa. HaspisaroT ankenst o HomeHkaatype MIOIIAK.

XapakTepusyior: 1) ¢usudeckue cBOHCTBA; 2) OCOOEHHOCTH CTPOCHHUS AJIKEHOB; 3) XxuMmYecKue
CBOMCTBA aJIKEHOB (PEaKIuy IPUCOSIMHEHHS, TAIOTeHUPOBaHUe, THAPOraJoreHMPOBAHHE,

JErHIPOraoreHAPOBaHye, MoNUMepU3anys); 4) MEXaHu3M TIHAparanuy alkeHoB. lIpHMEHSIOT

npaBuiio MapKOBHHKOBa. PaccMaTpuBaiOT paJMKalbHBIA MEXaHH3M IONMMEPHU3AIHH. CocTaBistoT
ypaBHEHWs pEakluH, XapaKTEPU3YIOUMX H3yYCHHBIE XHMHYICCKHE cBoiicTBa ankesoB. Jlaror
OIIperIeIeH e TIOHSTHN «Ka4YeCTBeHHAs PeaKIus», «peakuus Baraepay. Paccrapisior K03 HUIHEHTHI
B OBP ¢ moMompio MeTOfa 3JeKTPOHHOTO OanaHca, IOKashiBas OKHCIUTEIBHOE DPACIICILICHHE
JIBOMHOMN cBsi3H. XapakTepHU3yIOT MPOMBIIIICHHEIE H J1a00paToOpHbIe CII0COOBI MOJYYECHUS ATKEHOB.
COCTaBIISIOT YpaBHEHHs peaklui, XapaKTeph3yIOIIMX OCHOBHBIE CIIOCOOBI IIONYYCHHS AJIKEHOB.
DopMyNIHPYIOT ¥ UPHMEHSIOT IpaBuiao 3aiinesa. XapakTepH3yIOT OCHOBHBIE HANPABICHHUS
HCITONIB30BAHUS aIKEHOB. I[IpOBOAST XWUMHYECKHE OKCIEPUMEHTHI IO IIONYyYEHHIO OSTHJICHA C

COBJIFO/IEHEM TIPABHI TEXHMKH O€30macHOCTH IpH pabore ¢ mabopaTopHBIM 000pyIOBAHHEM U




HarpeBaTeIbHBIMU IPHOOPaMHE, a TAKXKE XHMHUYCCKUMHI PeaKTHBAMH.
CpaBHMBAIOT IOHATHS «HU30IMPOBAHHBIE IUEHEI», «CONPSIKCHHBIC IHEHBD), «KYMYIUPOBAHHBIC
mwens». [IpEBOZAT mpuMephl (QOpMYI aNKaJHUeHOB. XapaKTepU3yFOT XWMHYCCKHE CBOMCTBA

DopMyIUPYIOT BBIBOABL O 3aKOHOMEPHOCTAX CTPOCHHMSI MOJICKYJBI AUETHIECHA H XapakTepe
M3MEHeHNs (U3MYECKUX CBOUCTB B TOMOJOTHYECKOM DSy AIKMHOB. [IPOTHO3HPYIOT XHMHYECKHC
CBOMCTBA QJIKHHOB HA OCHOBE OCOOCHHOCTEH MX CIPOCHHMS, TOATBEPXKIas TIMIIOTE3BI
XapaKTEPUCTHKOM OOIMX X OCOOEHHBIX CBOMCTB BaXHEHIIMX TIpe[CTaBUTEIEeH aJKHHOB
COOTBETCTBYIONIMMH YpaBHEHHSAMHM peakuuil. PaccraBisor koadduumentst B OBP oxmcneHus
AJIKMHOB [IepMAHTaHATOM KAHUS B Pa3HYHBIX YCIOBHAX C IIOMOIIBIO METO/IA SJIEKTPOHHOrO OasaHca.
Pa3nuuaroT THIIEI peakiii. XapakTepu3yloT OCHOBHEIE CIIOCOOBI IOJIYUCHS AIKHHOB.
TIporHO3UpyIOT (GU3NYECKHE M XMMUYECKHE CBOMCTBA IMKIOAIKAHOB HA OCHOBE HX CTPOCHUA H
3HAHMS CBOWCTB aJKAHOB H AaNKeHOB. XapaKTepU3yIOT OCHOBHBIE CIIOCOOBI  MOJYYCHHA
IIUKJIOANKAHOB. [IpHBOIAT IPHMEPEI MEIUKO-OHOIOIHYECKOr0 3HAUCHHUS [IUKIIOAIKaHOB.
IIpOrHO3HMPYIOT CIpOeHHe GeH3oNa M ero TOMOJOroB. BrmomarT obmyro (opMyry apeHOB.
3anucHBAIOT (GOPMYIIEI H30MEPOB M TOMOJOIOB apeHOB M HA3BIBAIOT ¥X. V[3roTaBIMBAIOT MOMETH
MOJIEKYT apeHOB. XapaKTepHu3yloT (u3umdueckue CBOHCTBA apeHoB. PaccMaTpuBalOT XHMUYECKHUC
cBoiicTBa apeHoB:1) MexaHM3MbI 3MeKTPOQHUIBHOIO 3aMEIICHHs Ha NPUMEpPE TajloreHUpOBaHMA,
HUTPOBAHHS, ATKAIMPOBAHHUS OEH301Ia; 2) PEaKIHH IPHCOSAMHEHHUs OCH30/1a K HX YCTIOBHS.
3aIMCHIBAIOT COOTBETCTBYIOIIME YypaBHEHHs peakumui. J[laloT CpPaBHUTCNBHYIO XapaKTCPHCTUKY
Gemsona u Tonyona. CpaBHMBAIOT: 1) OPUEHTAHTHI IIEPBOrO POJA ¥ OPHEHTAHTHI BTOPOTO POJa; 2)
OTpHIIATENbHEIA M TOJOXKUTENbHBI Me30MepHBIE 3(P(EKTH. 3HAKOMSITICS C apOMaTHICCKUMU
COCIVHEHMSMHE, COCTOSIIEMH ¥3 JByX U Oojee UMKIOB (HaTauMH, aHTpaleH) X
HEKOHICHCHPOBAHHBIMM APOMATHYECKUMH coeuHeHHAMH. COCTaBiOT YPaBHEHMA IOJYYCHHS
Oen30J1a ¥ TOMOJIOTOB OeH30714.

VCTaHABJIMBAIOT 3aBHCHMOCTh MEXJIy CBOHCTBAMH apeHOB M HX IPMMEHEHHEM. XapaKTepH3yIoT
OCHOBHBIE HAIIpABJIEHHUS UCIIOIB30BaHUs OEH30IIa U €r0 TOMOJIOTOB.

XapaKTepu3yioT COCTaB IPUPOIHOIO rasa, IPaBHiia IPaAMOTHOTO OBECHNUS i Ge30HaCHOro
oGpALIeHH s ¢ Ta30M B GBITY U Ha IPOM3BOACTBE. XapaKTepU3yIOT COCTaB i cBoiCTBa HeTH. JlenaioT
cooGinenus 06 uCTOpHE HepepaboTku HedTH. [IPHBOAST HOSTAMHYIO CXeMy IepepadOTKH HePTH.
CpaBHHBAIOT OCHOBHBIE (pakiuy HedTr. XapakTepusyroT: 1) BHABI TBEPAOTO TOIIHBA, 2)

ynenpHyio Termnoty cropanus (Y TC) OCHOBHBIX BUJIOB TOTUIMBA; 3) MACCOBBIC HOJIK OCHOBHBIX

HIEMEHTOB KaMEHHOr0 yriist; 4) ppaxiuu KaMEeHHOYTOJIBHOH CMOJIBL.

‘COHpSIXCEHH‘EIX”“aJIKaJII/IeHOB. OTMeYaroT—OCO0OESHHOCTH UX " XUMHUUYECKOT'O HOBG,ZLGHH}IT‘*@G‘BXCHSHOT‘




KPICJIOpOIIOCOJICp}KaIlII/IC
OpraHuv4ecKue
COCIUHCHUA
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OIpeNelsioT IPUHAIEKHOCTS OPTaHIMYeCKOro COENMHEHHS K KIaccy cnupTos. IIpormosupyroT
dusmueckue cpodcTBa crmuprToB. OGOOMAKOT 3HAHWS X JENAaroT BBRIBOJBI O 3aKOHOMEPHOCTAX
CIPOGHHSA M XapaKTepe HM3MCHCHHS (M3MYECKMX CBOKCTB B TOMOJOTMYECKOM DNy alKaHOIOB.

HabIo/aroT— i OTIMCEIBAIOT - XEMIYECKHH SKCIEpHMeHT:—TIpOTHO3UPYIOT XHMHYECKHE CBOMCTBA

CIIUPTOB Ha OCHOBE OCOOEHHOCTEW MX CTpoeHHms. IIOATBEPKHAIOT OOuIHe M 0cOOCHHBIE CBOMCTBA |

CIIMPTOB K HX TOMOIOTOB COOTBETCTBYIOIUWMH YPaBHEHHsMHU peakuuii. CpaBHHBAIOT HTOHSATHSL: 1)
«BHYTPEMOJEKY/IAPHAS JETHIPATALH) H «MEXMONEKYTISpHast eruApaTalus»; 2) «IPOCThIE 11107101303
M «CIOXKHBIE 3QupB». PaccTaBisfioT Ko3QGMIMEHTH B DPEAKIMAX OKHUCICHHS TNCPBUYIHBIX H
BTOPHYHBIX CIIEPTOB € IIOMOIIBIO METOJa DJIEKTpoHHOro Gamaxca. lIpoBonsr, HaOMIONAIOT H
OIIMCHIBAIOT XUMHUUECKUH IKCIIEPUMEHT.

3anuCHIBAIOT YPABHEHHS pEaKIMii IIONy4eHHMs OIHOATOMHBIX M MHOTOATOMHBIX —CIHPTOB.
YV CTaHABIMBAIOT 3aBACUMOCTH MEXKIy CBOMCTBAMH CIHPTOB H HMX IPHMEHEHHEM. XapaKTepH3YIOT
nmaryGHbIe IIOCICICTBHS ATKOTONH3MA. XapakTepH3yIoT OCHOBHBIC HANPABICHHS HCIONB3OBAHMS
TOMOJIOTOB CITUPTOB B Pa3HBIX OTPACIISIX.

ITpOrHO3MPYIOT XMMUUECKHE CBOMCTBA (heHOIA HA OCHOBE OCOOCHHOCTEH CTPOSHHMS €TO MOJICKYIIB! U
B3aMMHOIO BIIMSHHHA aTroMoB B Hel. [loaTBep)XHaroT 3T IPOTHO3BI COOTBETCTBYIOIMMMHU
ypaBHEHHAMH PpeaKiui. XapaKTepU3yIOT PEaKIuu SIEKTPOQHIBHOTO 3aMEIICHHS B GeH30JIbHOM
xonple. CpaBHEBalOT GpoMmpoBanue Gensona u derona. IIpoonsr, HaOMONAIOT U OMUCHIBAIOT
XUMHUYECKHH DKCIEPHUMEHT.

3amMCHBAIOT YpAaBHEHHWs peakimil noiydeHus ¢QeHona. XapakTepH3yIOT OCHOBHBIC HAIPaBICHUA
MICTIONB30BAHAS (eHONa. XapaKTepHU3yIOT IpaBHNa JKOJOTHIECKOH Ge30MacHOCTH HpH paboTe ¢
(enoncomepxamyMy OBITOBBIMH HpENapaTaMy 1 MaTepUajlaMH. :
ITpOTHO3MpPYIOT XUMHYECKHE CBOMCTBA QIBIETWAOB H KETOHOB Ha OCHOBE 0ocoOeHHOCTEH HX
crpoenus. [I0ATBEPXIAIOT 3TH IIPOTHO3E! COOTBETCTBYIOIIMMH YPABHEHUSIMH peakIui. YKa3bpIBaOT
TAI XAMHYECKON  pEaKIWH. XapakTepH3yloT PEeaKIMio HyKICO(QHMIBHOTO IPHCOSTUHEHAS K
KapOOHMIIEHEIM COCIMHEHMSM. XapaKTepH3YIOT PEeaKidio IOIMMEPU3aliH, MHONTHKOHICHCAHH.
IIpoBOIAT, HAGIIONAIOT ¥ ONKCHIBAIOT XUMIYECKHIT SKCIIEPUMEHT. PaCIIO3HAIOT alb/CTHbI i KETOHDI
OTIBITHBIM IIyTEM, HCIIONB3Ys KAYECTBEHHBIC PEaKiliy. 3aniCHIBAOT yPABHCHHS PEAKIMH MOy eHAs
ANBIIETMIOB ¥ KETOHOB. IloJyueHHe KETOHOB. PasnokeHHe GapHEeBBIX HIIM KAIBLUEBBIX COJCH
KapOOHOBEIX ~KHCJOT. IlpMMCHEHHE aNbJeTHIOB M KETOHOB. AHTHCENTHYECKOE JIeUCTBHE
(bopmanbaerua. Peenye 3a1ad 10 TeMe «AJNBACIUIB! H KETOHBD). 3aBUCHMOCTD MEXIY CBOMCTBAMH
AIBIErMIOB ¥ KETOHOB M HX I[pPHMECHEHHEM. XapakTepu3yloT OCHOBHBIC HAlpaBICHUA
FCIIONB30BAHMS ANBACTHIIOB M KETOHOB. XapaKTepH3yIoT PaBIIIa 3KOIOTHIECKON O€30IIaCHOCTH IIPH
paboTe ¢ hopMaNBAETUIOM ¥ GOPMATBIETHACONEPKALIMME OBITOBBIMH BEIICCTBAMH.




I[TpOTHO3UPYIOT XUMUYECKHE CBOHCTBA KAPOOHOBBIX KHCIOT HA OCHOBE OCOOEHHOCTEH CTPOCHHS
UX MOJIEKyIL. T10[TBEpKIAIOT 3TU ITPOTHO3bI COOTBETCTBYIOIIUMY ypaBHEHMAMHE peakimid. [Iposozsr
aHAIOTM MeXIy Kiaccu(ukampmed M CBONCTBAMH HEOPTaHMYECKHX M OpPraHHYeCKUX KHCIIOT.

Xapakrepm'ym'r——oco6eHHLIe CBOfICTBa"“‘“M‘ypaBEHHOﬁ_‘KHCJIOTBI CpaBHHUBAIOT —CHIIY

p—"

HKCIIEPUMEHT.

OTMEYarT OCOOCHHOCTH XHUMHYECKHX CBOMCTB HEMpEAETbHBIX ONHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XapaKTepU3yIOT XUMHIIECKHEe CBOMCTBA HENPENENBHBIX ONHOOCHOBHBIX KUCIIOT Ha IIPHMEpE
AKPHUIIOBOM KUCIIOTHI. 3aIIUCHIBAIOT COOTBETCTBYIOIIME YPABHEHHUS XUMHICCKHX.

XapakTepu3yioT peakiuy EKTPOQHUILHOrO 3aMerenus OeH30MHON KHCTOTEL  OTMEYaroT
O0COOEHHOCTH XUMHUYECKHX CBOMCTB apOMaTHYeCKHX KapOOHOBBIX KHCIOT. PaccMarpuBaioT
NPaKTAYECKOE 3HAYESHHE ONUATHICHITIMKOIbTepedTaaTa 1 JaBCaHa

XapakTepu3yloT MeTafoJUThl OpraHW3Ma deloBeKa- YKCYCHYIO, SHTapHY0 ¥ (yMapoByIO

KHCJIOTHI. PaCCManI/IBaIOT ux MCHHK06HOHOTH‘I€CKOC 3HAYCHUC.

Ha ocHOBe peakiuyu dTepu(UKAIMK XapaKTepu3yloT COCTaB, CBOMCTBA ¥ 00JIACTH MPUMEHEHHUS
CIIOXKHEIX 3bupoB. CPaBHMBAIOT KUCIOTHBIN ¥ INEIOYHON THAPOIHM3 CIOXHBEIX 3(upoB. IIpoBosst
XHAMHYECKHe SKCIEPHMEHTHl ¢ COOJIOEHHEM MpaBiil TEXHHKH 0€30macHOCTH mpu pabore c
7a60paTopHEIM  00OpYZOBaHWEM M HarpeBaTelbHBIMH IpHOOpaMH, & TakKe XUMHYECKAMH
peakTHBaMH. OKCICPUMCHTAIBHO IONYJaloT YKCYCHYIO KHCIOTY H TIPOBOJLAT PEaKluy,
XapaKTepU3yIOILIHe €€ XUMUUECKUE CBOMCTRA.

AszoTconepxaniue 16 XapaKTepu3yIoT CTPOEHHE, KIACCH()HIKALIO, H30MEPHUIO B HOMEHKIATYPy aMuHOB. CpaBHHBAIOT
OpraHUIECKUe [IEPBHYHBIE AMUHbI, BTOPUYHbIC aMHHBI H TPETHYHBIE aMUHBL MOAETHPYIOT CTPOCHHE MOIEKYII
COETIHEHMSL. aMHUHOB.

I'erepodyHKIMOHATIBHBIE
COETMHEHUS

Ha ocHOBe COCTaBa M CTPOEHHS aMHHOB OIHCHIBAIOT MX CBOMCTBA KaK OPraHMYECKUX OCHOBAHHH.
CpaBHHBAIOT CBOWCTBA aMMHAaKa, METHIAMMHA, JMMETHIAMMHA ¥ TPUMCTHIAMHHA Ha OCHOBE
HpEeCTABICHH 00 IEKTPOHHOM CTPOEHHMH MX MOJIEKYJ W B3aUMHOM BJIUSHHE aTOMOB B MOJICKYJIC.
CpaBHHMBAIOT CBOMCTBA apOMATUYECKMX AMHHOB Ha OCHOBE IPEACTaBHTENEH 00 9SIEKTPOHHOM
CTPOCHHH UX MONEKYJ ¥ B3aMMHOM BIIUSHUE aTOMOB B MOJIEKyJIe. XapaKTepU3yIOT HyKIeO(QHIbHbIC
CBOJMCTBA MEPBUYHBIX aMHHOB, 3allACHIBAs YPABHEHUS Peakluil. 3alHCHIBAIOT YPABHEHUS PeaKiuii,
XapaKTepHU3YIOIIKE EKTPOQIILHOE 3aMelleHIe B MONeKylle aHUuIKMHa. HaOmonaoT ¥ OIUCHBAIOT
XHUMUYECKUH DKCIIEPUMEHT.

XapakTepusyloT ONEKTPOHHOE CTPOCHHE a30TCOAEPXAIMX TeTepOIHMKIOB. (CpaBHHBAIOT
XUMHUYECKHE CBOWCTBA MNHUpHOWHA ¥ mwpposa. Pa3OmpaloT ITOHOPHO-AKIEHTOPHBIA MEXaHH3M




IPYCOEMHEHNS CHIIBHBIX KHCIIOT K IHPHAMHY. XapakTepusyrOT I€TePOIUKINIECKIE COCTMHEHAA C
JBYMsI T€TepOaTroMaMy: NHPHMHIAMH W MMHA30J, a TakkKe HPOM3BOJHBIC IypHHA. CpaBHHBAOT
IIOHSTHS «IIYPHHOBBIE HYKJIEHHOBBIC OCHOBAHU» M IMPUMUJHHOBBIC HYKIIEMHOBEIC OCHOBAHUA).

3HaKOMﬂTCH"C‘—HBymeﬂCTaBHTGHﬂMH aMHUHOCIIMPTOB = XOJIHNHOM X~ KOMaMHUHOM. I[a}or ’

OIpeieieHre OHSTHS «aMHHOCIMPTHLY. PaccMaTpuBaroT OHOJIOTHYECKOE 3HAYEHUC ¥ XAMUYCCKHC
CBOMCTBA IBYX MpPEICTaBUTENIEH aMHHOCHUPTOB — XOJIMHA M KOMaMHuHa. 3anuChIBAIOT
COOTBETCTBYIOIIAE YPABHEHHUS peaKiliil. 3HAKOMSITCs ¢ I'HAPOKCHKETOHAMA U IHPOKCHATIBACTUIAMH,
C HX CTPOEHHEM M OHONOTHYESCKHM 3HadeHueM. J[aroT olpeneneHus ITOHATUH «TUIPOKCHKETOHBD?,
«THAPOKCHANBIETHAB). PaccMaTpuBalOT pojib THIPOKCHKETOHOB M THAPOKCHANBACIANOB B
sHepreTraeckoM ooMene. [IpuBOAST IPIMEPBI CIIOKHBIX 3¢gupoB rIHIEpAIbICTAIA.

JlaroT ompenencHue MOHATHS «0. aMUHOKHUCIIOTED), «cynb(annaMiIHble TpenapaTsy. [IpuBoasT
IpUMEpPHL 0. aMUHOKHCIIOT. PaccMarpuBaioT CTPOCHHE M OMOJIOTHYECKOE 3HAUECHHE aMWHOKUCIOT.
PaccMaTpHBarOT CTpOEHHE U OHOIOIHIECKOe 3HATECHUE (EeHOTOKHCIIOT. ‘

Jlaror orpeneNeHus NOHATHH «THIPOKCHKMCIOTBD) M KOKCOKHCIOTBI). 3anuchBaroT (HOPMYIIBI

A6JIOYHOM, JTIMOHHOH M MOJIOYHOM KHCIOT KaK HpEACTaBHTENCH TMAPOKCHKHCIIOT. 3anuceIBaroT
GOpMyIEl TUPOBHHOTPATHON M INABENEBOYKCYCHOH KHCIOT KaK TIPEICTABUTEIEH OKCOKHCIIOT.
OOBICHAIOT OHONIOrHYECKOE 3HAUCHNE THAPOKCHUKHUCIOT ¥ OKCOKHCJIOT.

XuMUS IPUPOTHBIX
COETMHEHUH
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XapakTepusyloT ~OCOOCHHOCTH CBOHCTB JKMPOB HA OCHOBE CTPOCHMS HX  MOICKYIL.
KiracciUIUpYIOT JKUPHI 10 X COCTaBY U IIPOUCXONKIEHHIO. Ha OCHOBE 3TOTO NAIOT XapaKTCPUCTHKY

(E3EYeCKUX CBOMCTB XUPOB. PaccMaTpHBAIOT CTPOCHHUE MOJIEKYJ JIMIIONPOTCHHOB ¥ OTMEHAOT MX

KITMHHKOTAATHOCTHIECKOe 3HaueHe. CPaBHUBAIOT KHCIOTHEIA i INENOYHON (OMBUICHHE) IHIPOITH3.
3gaxoMmaTca co crpoenneM docdonmununos. PaccMarpiBaloT CTpOSHHE dochonmumnunos. ITpuBomst
Knaccupukanuio  ¢ochonunuaos. XapakTepu3yoT NPUMCHEHHE dochonununos B IHUINEBON
IIPOMBIIIEHHOCTH. COCTAaBIAIOT CXEMY CTPOCHHS OHOIOrHYeCKUX MeMOpaH, OOBICHAA COCTaB U
POJIB KaXKI0r0 KOMIIOHECHTA. : ’

XapakTepu3yloT COCTaB YITIEBOJOB ¥ HX KIaCCU(pUKAIMIO HAa OCHOBE CIIOCOOHOCTH K THIPOIHU3Y.
PaccMaTpHBAIOT CTEPEOU30MEPHIO MOHOCAXaPHIOB Ha IPUMEPE albI0TETPO3, ANIBIOIICHTO3 (pubo3a),
anpaorexcos  (Tmoko3a), Kertorekco3 (dpykrosa). MsobpaxaioT —IUKIAIECKHE bopMy Bl
MOHOCaXapyioB ¢ ImoMompio (dopmyn Xeyopca. Pasnuyaior (ypaHO3HBIH H IIMPaHO3HBIA IUKIL.
PasiuuaroT O- Y P-aHOMEpHL 3alHCHIBAIOT H OOBACHIOT 00pasoBaHHE dypano3HBEIX (HOpM
ANBIONEHTO3 Ha IIPUMEpe Je30KCHPHOO03bL. 3alliCHIBAIOT W OOBACHIIOT 0OpasoBaHMe bypaHO3HBIX
IMKJIOB (PYKTO3bI. 3aMKCHIBAIOT CTPOSHME MOJEKYJIBI INIFOKO3BI KaK BEINECTBA C JBOMCTBEHHON
dymxmmedt (anpaernaocnupra). IIPOrHO3HPYIOT XMMHUYECKHE CBOMCTBA TIIOKO3BI M IOATBEPIKIAIOT
HX COOTBETCTBYIONIMMHE YPaBHEHHMIMH PEAKIIUi.




Obmas XapaKTepHCTHKa [ucaxapugoB. CpaBHHBAIOT CTPOCHHE K CBOMCTBA Kpaxmand H
[IEJUTIONO3bl. XapaKTepH3yIoT HAXOKAEHHE IONUCAXapUIoB B MPUPOJE, UX OHONOrHYECKYIO pOIIb.
OIHCEHIBAIOT B3aMMOEHCTBHE ILEIUIFONIO3El ¢ HEOPraHMYeCKMMH H KapOOHOBBIMH KHCIOTaMH —

caxapo3bl, KpaxMaiia ¥ Hesliiono3sl. OmpeneisioT Halnaue Kpaxmana B IpOAyKTaxX MUTaHUS.

XapakTepHu3yloT CBOMCTBA ¥ CTPOSHHE MOJIEKYJI aMUHOKHUCTIOT. OnuCHIBAIOT XUMHUYECKHE CBOKCTBA
AMUHOKHCIIOT KaK OpraHudyeckux am(poTepHBIX coequHeHud. CpaBHHBAIOT AMHHOKHMCIOTHL C
HEOPTaHWYeCKMMH  aM(QOTepHBIMH  COENMHEHMSMHU.  3allUCBIBAIOT  YPABHCHUA peaxuui
Je3aMAHUPOBAHUS, JeKapOOKCHINPOBAHUS, TPAHCAMHHUPOBAHHA AMHUHOKHCIIOT, & TAKKC PEaKInH,
06YCIIOBIEHHBIE JOTONHATEIBHBIME (QYHKIMOHATBHBIMY TPYHIIaMH (Ha mpEMepe CepHHA, IUCTEHHA
u ap.) OObscHAIOT 00pa3oBaHHE NENTHIAHOM CBS3H, AMIEHTHIOB. HaOmomaroT ¥ OIHCKHIBAIOT
XUMUYECKHH SKCIIEPUMEHT. PackphIBaioT OMOJIOTHYECKYIO POJIb AaMUHOKHUCIIOT.

XapakTepu3yloT CTPOCHHUE (ctpykTypy OenkoBRIX MoJeKyd). OOBACHIIOT 3a CUET Yero
HOIEPKABACTCS KAXKIBIH B CTPYKTYpHL. JlaroT knaccu(puKanmio 6enKoB. 3amUChBAOT YPaBHEHUS
peaxiuii, XapaKTepH3yIOLIe XUMIYECKHE CBOUCTBA BENKOB. Habmo#aioT ¥ OIUCHIBAIOT XUMUYECKUH
skcnepuMenT. CpaBHHBAIOT (QEPMEHTHI C HEOPraHWYECKMMH KaTalu3aTOpaMH. PackpriBaroT poib
(depMeHTOB B OHOJOIMH ¥ IIPUMEHEHHEC B IPOMBIIIICHHOCTH. KnaccuuuupytoT (QepMEHTHL
V CTaHABIMBAIOT 3aBHCHMOCTD AKTHBHOCTH (pepMeHTa OT TeMiepaTypsl ¥ pH cpesibl. XapakTepu3yroT
[IpUMEHEHYEe OEIKOB.

[TpoBOAAT XUMHYECKHE SKCHEPHMEHTHI C COONIOACHHMEM IIPABUI TEXHUKH 0e301acCHOCTH IIPH
pabore ¢ nabopaTopHbii O0OpYZOBaHHEM H  HArpeBaTC/IbHBIMH npubopa. Habmonarot
CaAMOCTOSTENFHO IPOBOJUMBIE OIBITHL, 3allMCHIBAIOT COOTBETCTBYIOMMC YpPAaBHCHHMIA pEaKLMH.
DEKCHPYIOT pe3yNbTAaThl HaOMOAeHHH M (HOPMHPYIOT BBIBOJABI HA HMX OCHOBE. OKOHOMHO H
DKOJIOMMYECKH IPaMOTHO 00pAIAIOTCS C XUMHYSCKUMH PEaKTHBAMH.

PackpeIBAlOT DOIb HYKICHHOBHIX KHCIOT B IIpoIeccax HACHEICTBCHHOCTA M HM3MCHIUBOCTH.
CpaBHUBAIOT MOHATHS «HYKICOTHI» U «HYKJICO3UI). CpaBHMBAIOT CTPYKTYpy O€IKOB U
HYKJIEHHOBBIX KHCJIOT.




Xumus (yrioyOieHHbiM ypoBeHb) 11 kiace

Tewma paznena KomugectBo | Bo3aMoXHEIE BHABI JEATENBHOCTH YUAIIUXCS
) H1dCUB )
Crtpoenue BenecTsa 10 ApPryMeHTHPOBATH IOHUMAHUE CIIOKHOTO CTPOSHHUS aTOMa M COCTOSTENBHOCTH PasM4HBIX MOZIETICH,

OTPaXKAIONIMX 3TO CTPOCHHE. XapaKTepH30BaTh KOPILyCKYIIPHO- BOJHOBOM Jyalli3M YacTHIl MUKpPO-
Mupa.VICTonp30BaTh BHYTPH- U MEXKIIPEIMETHBIE CBA3H.

OGo0maTh MOHATHI «S-OpPOUTANLY,«p-opOUTaTbY, «d-opOuTane». ONKCHBATE SJNEKTPOHHOE
CTPOEHHE aTOMa C TIOMOIIBIO 3JIEKTPOHHBIX KOHQUTypanuii.

OOBACHATE CTPOSHHE SJEMEHTOB MAJBIX M OOJNBIIMX IIEPHOAOB C HCIOIB30BAHUEM JIIEKTPOHHBIX
xoudurypanuii. Xapakrepu3oBaTh CTpYKTypy Tabmuus! «llepmonmdueckas cucreMa XMMHYECKHX
anementoB JI. Y. MenneneeBay CpaBHHBATH BIEKTPOHHOE CTPOCHHE ATOMOB JJIEMEHTOB MAaJbIX M
Gonpmux mepuonoB. ONpeneniTs IOHATHS «XMMHYECKHH JJIEMEHT», «IIOPSIKOBBIM HOMEDY,
«MaccoBOE YHCIO», «HM30TOI», «OTHOCHTENBHAs aTOMHAs Maccay, «3JIeKTpOHHAs o00oJ0UKay,
«DIEKTPOHHBIA  CIION», «INEKTpoHHas opburanby», «llepuogmueckas cucTeMa XHMHYECKHX
5TEMEHTOBY. XapaKTepU30BaTh JJIEMEHTHI [0 HX IONOXeHHI0 B Ilepmommdeckoit cmcreme [l I
MenzeneeBa. XapakTepu3oBaTh BaJCHTHBIE BO3MOXKHOCTH AaTOMOB XHMHYECKHX 3JIEMEHTOB,
00yCIIOBJICHHBIE Pa3INIHBIMU (HaKTOPaMH.

CpaBHMBATE IOHATHS BAJIEHTHOCTHY M «CTEHIECHb OKUCIEHHS). JIpOBOIMTE pacy€Thl M0 XUMUYCCKHM
dopmynam u ypasHenusM. Ilomp3oBaTecs HHGOpMAIMEH K3 APYIMX HCTOYHHKOB IJISL IOJTOTOBKH
KpaTKHUX cooOIeHuit. Vcnonb308aTs BHYTPH- U MEXIPEIMETHBIE CBA3H.

O60061aTh HOHATHS «KOBAICHTHAS HEIOJSIPHAS CBSI3b», «KOBAJIECHTHAS IOJApHAsS CBA3bY, «MOHHAS
CBS3b», «BOJOPONHAS CBSI3b», (METAJUIHYECKas CBA3bY, «HOHHAs KPUCTAJUIAYECKas pemeTKay,
«aTOMHAs  KpHUCTAJUIMYECKas  peIérka»,  «MOJEKyIspHas  KpHCTAUIAYECKas  pemérkay,
«MeTaJUTHUecKasl KpUCTAIUINYIecKas PeIuéTKay. )

XapaKTepH30BaTh HOHHYIO XHMHYECKYIO CBSI3b. [IPOIHO3HMpOBATH CBOMCTBA BEWIECTB C HOHHOH
KpucTauIndeckoit pemerkoii. KizaccuuuposaTs HOHEI 110 Pa3IAYHbIM IPA3HAKAM

MoenupoBars CTPOEHHE BEIIECTB C KOBAJIECHTHOH M MOHHOM CBA3LIO.

XapaKkTepu30BaTh KOBAIEHTHYIO XMMHYECKYIO CBA3b. KiaccHuIupoBars 3TOT THII CBI3H 110 Pa3HEIM
OCHOBAaHMSAM: — MO0 3JIEKTPOOTPHUIATEEHOCTH, — IO CHOCO0y IIEPEKPHIBAHMSA SJICKTPOHHBIX
opbuTaieit, — 1Mo KpaTHOCTH, — 10 MEXaHH3My 00pa3oBaHMs. Y CTAaHABIMBATH 3aBUCHMOCTE MEXIY
IONSAPHOCTBIO MOJIEKYJIBI M ee reoMerpuelf. XapaKkTepu3oBaTh BOMOPOIHYIO XHMHYECKYIO CBSA3b.
KnaccuuuuposaTth 3TOT THII CBsA3d. PacKphiBaTh OHOJIOTHYECKYIO POJIb BOJOPOIHOH CBA3M B
OpraHu3alliy CTPYKTYp OHMOIOIMMEPOB.




Ha ocHOBE BHYTpHIIpeIMETHBIX CBSI3€# C OpraHM4ecKod XUMUeH OCyeCTBIIATh IIEPEHOC CBEACHHUH O
ruOpUaM3alliy  3JIEKTPOHHBIX OpOuTaned ¥ Ha HEOpraHMYECKHEe BEIIEeCTBA. Y CTAaHaB/IMBATh
3aBHCHMOCTD MMy TUIIOM I'MOpHAU3aIMH 3JIEKTPOHHBIX OpOuTaell n reoMeTprueli OpraHiyecKux u
HEOpPraHUYECKUX MOJIEKYJL.

OnuceIBaTh CTPOCHME KOMIUIEKCHBIX COE€IMHEHUU. J[eraTh BBIBOJBI M3 PE3yJIbTATOB IIPOBEAEHHBIX
XUMUYECKUX ONBITOB. OOBACHATH IPUUMHBI MHOI000Pa3Hsl BEIIIECTB

Paznuyarte uncThie BemecTBa U cMecH. KiraccuduuupoBaTs XUMHUYECKHE BEIIECTBA B 3aBUCUMOCTH OT
KOJIMYECTBA B HUX [IPUMECEH.

IIpuBOAUTH HpUMEPH! PA3IUNYHBIX JUCHEPCHBIX CHCTEM.

OnuceIBaTh MPOIECCHI, IPOUCXOIAIINE IPU PACTBOPEHHH BELIECTB B BOJE.

["'0TOBUTH PacTBOPHI 33/1aHHOM KOHLIEHTPALUHU B OBITY.

OcHOBHBIE
3aKOHOMEPHOCTH
MIPOTEKAHUS pEaKul
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KitaccupuuupoBaTh XUMHYECKUE PEAKIIIH.

OnuchIBaTh TEPMOXHUMUYECKUE peakiyy. [IpOrHO3HpOBaTh BO3MOXHOCTh IPOTEKAHUS XMMHUYECKUX
peakiuit Ha OCHOBE MMEIOUIMXCS 3HAHUN 3JIEeMEHTOB XMMHUYECKOH TepMOANHAMHUKH.

[TpoBOIUTE pacUEThI MO0 XUMHUYECKUM (POpPMYaM U YpaBHEHUSIM

OOBACHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEaklMy U MOJIONEHHs XMMHUYECKOIO PaBHOBECHUS
OT pa3IUNYHBIX GaKTOPOB.

[TpenckaspIBaTh HalpaBiCHUE CMEIICHHS XUMHUYECKOTO pPaBHOBECHS IIpH H3MEHEHHMU YCIIOBHMH
IPOBECHUS 00PaTHMOM XMMUYECKOH peaKIiy.

[TpoBOAMTE PacUETHI IO XUMHUECKUM GOpPMYJIaM U YPaBHEHHUSIM.

[Tonb3oBathest HHGOPMALFIECH H3 IPYTUX HCTOYHUKOB JUIS IIOATOTOBKY KPaTKUX COOOIIEHUH.
XapakTepu3oBaTh JUcepcHble cucTeMbl. KiraccuduiumpoBars UX. PackpsiBaTh posb AMCHIEPCHBIX
CHCTEM B IIPUPOJE, Ha IPOU3BOJCTBE U B OBITY.

ApryMeHTHpOBaTh BBIOOp KiacCH(UKAMM XUMHYECKUX peakiuid. OOBACHATh 3aKOHOMEPHOCTH
IIPOTEKAHUS XUMUYECKHX peaKiNil Ha OCHOBE 3HAHUH O CTPOCHUH BEIECTBA.

OOBSICHATH: TPOIECCHl, IPOTEKAIOIIUE IIPH JJIEKTPONH3E PACIUIaBOB M PACTBOPOB; YCIOBHS
HeoOpaTUMOCTH peakiui B pacTBOpax OJJIEKTPOJIMTOB; YCJIOBHS, BIHUAIOIKME HA IOJOXKEHHE
XHUMHYECKOTO PABHOBECHSI; YCIOBHUS, BIUSIONINE HA CKOPOCTh XMMUYECKOH pEaKIiy.

CoCTaBIIATh CXEMBI 3JEKTPOJIH3a JIEKTPOIUTOB B pacIulaBax ¥ pacTBOpax.

XapakTepu3oBaTh KaTajlk3 M KaTaJH3aTOphbl, KaK CIOCOOBI yIpaBjIeHHs] CKOPOCTBIO XHMHYECKOH
peaknun. OIMCHIBATG MEXaHW3M TOMOI€HHOIO, Ie€TEPOr€HHOro M (epMEHTATHBHOIO KaTaJU30B.
ITpoBoauTh, HAOIIONATH M ONMCHIBATH XMMHYECKHH IKCIEPUMEHT C ITOMOILUBIO POJHOIO SI3BIKA H
s3pIKa XuMuK. HabroaaTe ¥ ONMKUCHIBATH XUMHUYECKHE PEaKIiH.

JlenaTh BBIBOMBI M3 PE3YJIFTATOB IPOBENEHHBIX XUMUYECKUX OIBITOB.




BeiiecTBa ¥ OCHOBHEBIE
TUIIBI UX B3aUMOOCHCTBUSA
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JlaBath OnpeeNeH s XUMUIECKIX TIOHITHH «3NEKTPOIUTY, KHEINEKTPOIUTY,

«3IEKTPOJIUTHYECKAs JUCCOLMALNSL», «HOHHBIE YPABHEHHS), «OKHCIUTENB», «BOCCTAHOBUTENEY,
«OKHUCIIEHHEY, KBOCCTAHOBJIEHUE», KCTEIIEHb OKMCIICHHUSY.

[IpenckasbiBaTh peaKIMIO Cpefbl BOAHBIX PAacTBOPOB cCOjiel. XapaKTepu3oBaTh OKHUCIUTEIHHO-
BOCCTAHOBHTE/ILHBIE PEAKIMK KaK IIPOLECCHl, IPH KOTOPBIX H3MEHSIOTCS CTENCHHM OKHCIICHHS
aTOMOB.

XapakTepH30BaTh THAPONN3 Kak OOMEHHOE B3aMMOICHCTBHE BEIIECTB C BOJOH. 3alMCHIBATH
ypaBHEHMS peakl|¥ THAPOIH3a PA3NMUHBIX cojled. PasnuyaTe rUIpONM3 MO KATHOHY W aHHOHY.
IIpencKasbiBaTh Peakiyio CpeIbl BOJHBIX PACTBOPOB COJed, 00pa30BaHHBIX CHJILHBIM OCHOBAHHEM H
cnaboif KHCIOTOM, claGblM OCHOBAHMEM M CHJIBLHOM KHCIOTOHW. PackphiBaTe poiib 00paTHMOro
TUPONM3a OPraHWYeCKUX COCIWHEHHH, KaKk OCHOBBI OOMEHAa BEIIECTB B JKMBBIX OpraHu3Max H
obpatumoro ruaposmza AT®, Kak OCHOBBl JHEPrETUYECKOTO OOMEHa B IKHBBIX OpraHd3Max.
HabmnoaTh ¥ OIHCHIBATH XUMHUECKHH IKCIEPHUMEHT € IIOMOLLBIO POJHOTO A3bIKa U S3bIKa XUMHUU.
XapakTepu3oBaTh ~COCTaB, KJAcCHUQUKAIMIO M CBOWCTBA OCHOBaHMH B CBETE TEOPHH
NEKTPONUTHYECKOH aucconManuy. Pasnnyath oblmee, ocoOeHHOE M €IMHMYHOE B CBOMCTBAX
THAPOKCHIOB ¥ OECKHUCIOPOIHBIX OCHOBAHHH.

XapakTepu3oBaTh am(OTEpHbIE OpPraHMYECKHe H HEOPraHWvecKue BEIIECTBA, KaK COCJMHCHHS C
JBOMCTBEHHBIMH KHCJIOTHO-OCHOBHBIMU CBOHCTBaMH. APIryMEHTUPOBATh OTHOCHTEIBHOCTD ACTICHHUS
coeMHEeHnH Ha KACIIOThl U OCHOBAHUS.

XuUMUS 3IEMEHTOB
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KraccuuuupoBath HEOPraHUYECKHE BELIECTRA.

OG600IaTh 3HaHHSA U AeNaTh BBEIBOJABI O 3aKOHOMEPHOCTSIX M3MEHEHHM CBOWCTB HEMETAJUIOB B
meprofax ¥ rpynnax Ilepuommdeckoil cucrembl. XapaKTepu3oBaTh oOIue CBOKCTBaA 01aropoaHbIX
(MHEPTHBIX) Ta30B. [IpOrHO3MPOBATH CBOMCTBA BOXOPOJA M €0 COEJMHEHHMI Ha OCHOBE 3HAHUH O
[TepHoIMYecKkoM 3aKoHe. XapakTepHU30BaTh HAXOXK/ICHHE B NPUPOJE, CBOHCTBA, OHOJOTHYECKYIO
pOJIb ¥ 00JIACTH IPHMEHEHHS Bogopoa. Habmomars u On1chIBaTh JEMOHCTPHPYEMBIC OTIBITHI

XapakTepu3osaTh obime cBoifcta diementoB VII rpymmel riasno#f moarpynmsl. OOBACHATE
3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M cTpoeHHs. O0001AaTh 3HAHUS U JIeNIaTh BBIBOABL O
3aKOHOMEPHOCTSIX H3MEHEHHH CBOMCTB rajoreHos. IIporHo3sMpoBarh CBOHMCTBA HEH3YYCHHBIX
5JIEMEHTOB M UX COSIMHEHUH Ha ocHOBE 3Hauuit o [lepuoguueckoM 3axoHe. OOBACHSITH B3aHMOCBS3H
MEXIy HAXOXJIEHHEM B IPUPOJE, CBOMCTBAMH, OHOIOTHMYECKOH PONBIO U 00JNACTSIMU HPUMEHEHUS
M3y4aeMBbIX BEIIECTB.

OGBSCHATD 3aBUCUMOCTB CBOWCTB Xjiopa OT €ro crpoeHus. OOBACHATH B3aUMOCBSI3HM MEXIY
HaXOXICHHEM B IIPUPOJE, CBOMCTBAMH, GHOTIOTMYIECKON PONbIO M 0OJACcTIMA IPHUMEHEHHS XIIOpa.
XapakTepu30BaTh IPOMBIIUICHHBIE M J1abopaTopHble CIOCOOBI monydenus xiopa. Mccnenosath




) )

CBOMCTBa M3y4aeMbIX BeiecTB. HabmromaTe HEMOHCTPUPYEMBIE W CaMOCTOSITENBHO IMIPOBOAMMEIE
OTIBITHI.

Hab6:mronaTte XMMHAYECKHUE PEAKIMY U OMKCHIBATh UX C IOMOIIBIO PYCCKOTO S3bIKA U S3bIKA XHMHH.
CobmioaaTh MpaBUIia ¥ IPUEMBI GE30TIaCHOM paboThl ¢ XUMHUYESCKHMH BEILECTBAMHU H JIAOOPATOPHBIM
oGopynoBaHueM. XapaKTepu30BaTh CBOMCTBA KHUCIOPOAHBIX CoeaMHEeHHH xjopa. ConocTaBisTh
XUMUYECKHE CBOMCTBA KUCIOPOIHBIX COSTUHEHUH XiI0pa ¢ 001acTsIMy IPUMEHEHHS

XapakTepu30BaTh CBOMCTBA XJIOPOBOZOPOAA M COJAHOM KHCIOTHL COIMOCTABIATH XHMHUUYECKHE
CBOMCTBA XJOPOBOZOPONA M COJIIHOM KHMCIOTBI C OONAacTAMM INpUMEHEHHs. XapakTepu3oBaTh
NPOMBIILIEHHBIE U JTab0opaTOpHble CIIOCOOBI NOTyYEHHUS CONISHOM KHCIOTHI

ITpOBOAMTh XMMHYECKMH OKCIIEPUMEHT I[I0 TOJYYeHMIO XJIOpHAA MarHus, HOJHOM BOJIEL
HIEHTH(QUIMPOBAHUIO HOHOB BOJOPOJA, MOJA, TalOTEHMI-MOHBI C TIOMOIIBIO KaueCTBEHHBIX
peaKLui.

XapakTepu3oBaTh OOLIME CBOMCTBA XaNbKOreHOB. OOBSICHATH 3aBUCUMOCTD CBOWUCTB BEIUECTB OT
WX cocTaBa M cTpoeHms. O600wmIaTh 3HAHWS M JeNaTh BBIBOABI O 3aKOHOMEPHOCTSX H3MEHEHMH
CBOMCTB XaJIbKOr€HOB. IIpOrHO3MpOBAaTh CBOWCTBA HEU3YUEHHBIX JEMEHTOB W MX COCAMHCHHH Ha
ocHOBe 3HaHH} 0 [TeprOAMYecKOM 3aKOHe. XapaKTepr30BaTh 030H KaK alIOTPONHYIO MOIU(HKALHIO
xucnopona. CONOCTAaBIATH POJb O30HA B BEPXHMX U HIDKHHX CIHOAX atmoc@epbl. OOBSCHATH
3aBUCUMOCTh CBOMCTB 030Ha OT ero crpoeHus. CpaBHHBaTh CBOMCTBA O30Ha M KHCJIOpOZA.
OOGBSICHSITH B3aUMOCBSI3M MEXIy HAXOXKICHUEM B IIPUPOIE, CBOMCTBAMH, OHONOIHYECKON PONIBIO U
00IacTsIMH IPUMEHEHHS 030Ha.

XapakTepu3oBarh BOLY U HEPOKCHJ BOJOPOJA KaK BOJOPOIHBIE COCIMHEHMS KHCJIOpOIa.
CpaBHMBaTh CBOMCTBA BOABI M INEPOKCHAA BOAOPOJA. XapaKTepu3oBaTh IEPOKCHA BOAOPOIA Kak
OKHCIMTENs M BOCCTaHOBUTENL. CONOCTABIATHL XMMHYECKHE CBOMCTBA IIEPOKCHIA BOAOpOIA C
001aCTIMH IPUMEHEHHUS.

O6GBSICHATL 3aBHCHMOCTb CBOMCTB Cepbl OT €€ CTPOCHMS. XapaKTepu3oBaTh Ba)KHEHIIHE

usuyeckue M XAMHUYECKHe CBOHMCTBa cepbl. OOBACHATH B3aMMOCBS3U MEXIY HAXOXICHUEM B
IIPUPOJIE, CBONCTBAMHU, OHOJIOTHUECKOH POJIBIO ¥ 00JIaCTAMY IIPHMCHEHHUS CEPBI.
XapakTepu30BaTh MPOMBIIUIEHHbIE W J1abOpaTOpHEIE CrocoOBl momyyeHus cepsl. Habmonars u
ONHKCHIBATh JEMOHCTPHUDPYEMBIE OIBITHLXapaKTepH30BaTh BaXKHEHIIME XHMHMYCCKHE CBOMCTBA
CEpHOTO aHTHAPHAA U CepHOH KUcHOThL COIOCTABIATE XMMHYECKHE CBOMCTBA CEPHOM KHCIOTHI €
obnacTsIMH IpuMeHenus. MccnenoBars CBOMCTBA H3ydaeMbIX BeIIeCTB. MneHTHUIPOBATh CEPHYIO
KHCJIOTY ¥ €€ COJIM C IIOMOIIBIO Ka4eCTBEHHBIX PEAKIIUM.

[IpOBOINTS XMMHUUECKUH SKCIEPUMEHT IO UIACHTHU(UKALMHA HOHOB BOJAOPONIA M CYIb(aT-HOHOB,
XJIOPH/-MOHOB, M3yYEHHIO CBOUCTB CYIbGHTOB H CynbhumoB MeTamnos. Habmomars ¥ OMKMCHIBATE




) )

CaMOCTOSTEIHO [POBOJMMEIE OINBITHI C TOMOIUBIO POJHOIO s3bIKAa M fA3blka xumuu. CobmonaTh
MpaBHIa M IpHEMbl 0€30NacHOM paboThl € XHMHYECKMMH BEIECTBAMH M JIabOPATOPHBIM
000pyI0BaHUEM

XapakTepu3oBaTh OOIIME CBOMCTBA JJIEMEHTOB MOArPYNIbl a30Ta. OOBSCHATH 3aBHCHMOCTDH
CBOMCTB BEIIECTB OT MX cocTaBa u crpoeHust. OOBSICHATH 3aBUCHMOCTh CBOMCTB a30Ta OT €ro
CTpoeHHsI. XapaKTepu3oBaTh BakHeinne (Gu3ndeckue W XMMHUYECKHE CBOHCTBa asora. OOBSCHATH
B3aMMOCBSI3H MEXIY HAXOXIEHHEM B IPUPOJIE, CBOMCTBAMHU, GHONOIHYECKOH POJIBIO M 001aCTIMH
NIpUMEHEHHS a30Ta. XapaKkTepu30BaTh IPOMBIIILIEHHBIE U J1a00PaTOPHbIE CIIOCOODI MOJTyUEHHUS a30Ta.
OOBSCHATH 3aBUCHMOCTH CBOMCTB aMMHaka OT €ro CTpoeHHs. XapakTepu3oBaTb aMMMaK Kak
BOCCTAHOBHTE/b. XapaKTEPU30BaTh BaXKHEHIIMe (U3HYECKHME M XMMHMYECKHE CBOWCTBA aMMHaKa M
coNelf aMMOHMs. XapaKTepu30BaTh IPOMBIIUIEHHBIE CIOCOOB MONY4eHHs ammuaka. [1poBOJMTH
XUMHUECKUH SKCIIEPUMEHT T10 MOTYyICHUIO aMMHaKa ¥ U3Y4EHHUIO €r0 CBOUCTB.

OO BACHATH 3aBUCUMOCTD CBOMCTB OKCHMIOB a30Ta OT MX cocTaBa U cTpoeHus. O600maTh 3HaHUS 1
JefaTh BBIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHMH CBOMCTB M3y4yaeMBIX BEIUECTB. XapaKTepU30BaTh
BaKHEHIIHE XMMHUYECKHE CBOMCTBA OKCHIOB a30Ta, a30TUCTOM KHCJIOTBI W  HHUTPHTOB.
XapakTepu3oBaTh HUTPUTHL KaK OKMCIHMTENM M BOCCTAHOBMTENM. XapakTepuU30BaTh BaXKHEHIIHE
(U3MYECKre U XMMUYECKHE CBONCTBA a30THOM KHCIOTBI M HUTPATOB. XapaKkTepu30BaTh OTHOIICHAE
A30THOM KHCJIOTBl K METAIaM, OOBSCHATH 3aBMCHMOCTH IPOJYKTa BOCCTAHOBIEHUS a30THOH
KHCJIOTHI OT aKTHBHOCTH METaJUIa ¥ KOHIIEHTPALMH KHCIIOTHI.

XapakTepuzopath amnorponnsle Moandukanum ¢ocpopa. Cpasnusarh Oenblii U KpacHBIH
docdop. Xapakrepus3oBaTh BaXKHeHUIME (QUSHYECKHE U XHMUYECKHE CBOMCTBA docdopa.
XapakTepu3opaTh BakHeWlMe QU3MYECKHE MW XUMMYECKHME CBOMCTBA (OCPOpHOro aHruapHia,
hochOpHEIX KUCTOT U hocdatos. IIpoBOAKTS XUMUYECKHH IKCIEPUMERT 10 MACHTH(GHKAIMH HOHA
amMmoH#Hs, GochaT-uoHa, KCCIENOBAHMIO CBOMCTB a30THOM U (POCHOPHOM KHUCIIOT, CONEH aMMOHHSL.

OGBICHITH 3aBHCHMOCTB CBOHCTB yriiepoia OT ero cTpoeHus. CpaBHUBATh CTPOEHWE ¥ CBOMCTBA
YITIEKHCIOTO ¥ yrapHoro ra3oB. COINOCTaBIATh XHMHMYECKHE CBOMCTBA COCIUHEHHH yriepoza ¢
obnacTaMu InpuMeHeHus. WneHTmduuupoBaTh KapOOHAT - HOHBI C IIOMOIIBIO Ka4eCTBEHHBIX
peaKLui.

OGBACHATh 3aBUCHMMOCTH CBOMCTB META/UIOB OT HMX CTpOeHHs. XapaKTeph3oBaTh OOLIHe
XUMHUYECKHE CBOMCTBA META/IOB KaK BOCCTAHOBHTENEH Ha OCHOBE CTPOCHHS HX arOMOB H
TIOJIOXKEHHMS B SJIEKTPOXUMIYECKOM DSy HANPSKEHHM METalIOB.

XapaxTepu3oBaTh OOIIME CBOHCTBA INEIOYHBIX MeTaioB. OOBACHATH 3aBUCHMOCTB CBOHCTB
MIEJOYHBIX METALIOB OT cTpoenusi. OOo0OIIaTh 3HAHMS M JeNarb BBHIBOIABI O 3aKOHOMEPHOCTIX
H3MeHEeHMI CBONCTB INENOYHBLIX MeTaUIOoB. VMpeHTH(HUMpOBaTh LIENOYHBIC METAIbl MO IBETY




mwiaMeHd ux coneit. OOBACHSATH 3aBHCUMOCTb CBONCTB HATpUs M Kalusd OT MX CTPOCHHS.
XapakTepu3oBaTh Ba)KHEHMIME XHMUUYECKHE CBONWCTBA HATpHs M Kanud. XapakTepu3oBath
IPOMBIIIUIEHHBIE W J1abopaTopHble CIIOCOOB! MOJTyueHHs HaTpus. XapakTepu3oBaTh BaKHEHIINE
XMMHUYECKHE CBOMCTBA COCIVWHECHUH HATpUS U Kayvsl. XapaKTepH30BaTb COAY M €IKHMH HaTp Kak
BakHelmpe coeauuenuss HaTpus. OOBSICHATH B3aMMOCBSI3M MEXIY HaXO0XICHHEM B IPHPOLE,
CBOMCTBaMH, OHOJIOTHYECKOM pONBIO COeOMHEHMH HaTpus U Kanus. CONOCTAaBJIATh XUMHUYECKUE
CBOMCTBA COCAMHEHUM HATPUS U KaJUs ¢ 00J1aCTAMU IPUMEHEHHUS.

XapakTepu3oBaTh 00mMe CBOMCTBA 31eMeHTOB riiaBHOM moxarpymnsl II rpymmer. OOBACHATH
3aBMCHMOCTD CBOMCTB 2JIEMEHTOB IIaBHON moArpymms! 1 rpymms! ot crpoeHus. O000WmaTh 3HaHUA |
JIef1aTh BBIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHUH CBOKCTR 3JIEMEHTOB IIaBHOM moArpymmsl I rpymnmst.
[IporHo3upoBaTh CBOWCTBA HEM3y4YEHHBIX OJIEMECHTOB M HX COCIMHEHMH HAa OCHOBE 3HAHUM O
[Mepuoanueckom 3axkoHe. MaeHTHGUIHPOBATH LIETOYHO3EMENBHBIE METANIBI 10 IIBETY [IIAMEHH HX
COEIMHEHUH.

OOBICHATL 3aBMCUMOCTh CBOMCTB MarHusi OT €ro CTPOEHHUs. XapaKTepU30BaTh BaKHEHIIME
Gu3vyecKkrMe ¥ XHMHYECKHEe CBOMCTBA MarHus u ero coeguHeHMH. CONOCTABIATL XUMHYCCKHE
CBOMCTBA Mar"us M €ro COeJUHEeHHH ¢ 00nacTaMu npuMeHeHus. Mccaenosars CBOMCTBA H3y4aeMbIX
BELIECTB.

XapakTepH30BaTh BUILI )KECTKOCTH BOZBL. XapaKT€pPHU30BaTh CIIOCOOBI YCTPAHEHHS XKECTKOCTH
BOJIBI.

OOBACHATL 3aBUCUMOCTH CBOUCTB QTIOMHHMS OT €0 CTPOEHHs. XapakTepu30BaTh BaXKHEHIIHE
pu3nyecKre U XUMHUECKUe CBOMCTBA almoMUHNUS. CONOCTABIATh XUMHYECKUE CBOKCTBA alFOMUHUS C
o0nacTAMU TIPUMEHEHUs.. XapaKTepHU30BaTh IPOMBIIIICHHBIM CIOCOD MOJIy4YEeHHs aTOMUHMSL
XapakTepr30BaTh BaXKHEHIITHE XUMUYECKUE CBOUCTBA COENMHEHIH AIIOMUHHUS.

[TpOBOMUTE XUMHYESCKHH IKCIIEPHMEHT I10 HACHTU(QUKALMHU BELIECTB C MOMOIIBIO KaYeCTBEHHBIX
peakiuii, HOTy4YeHHIO COJIEH METAITIOB IIaBHBIX ITOATPYIIIL.

XapaxTepu30BaTh METAIUIHI ITOOOYHBIX HOATPYIII 10 UX IOJIOXKEHHUIO B Ilepronuyeckoit cucreme
anemenTtoB 1. M. MenaeneeBa U CTPOSHUIO aTOMOB. XapaKTepHU30BaTh CTPOEHUE aTOMOB, MOTY4YCHHUE,
MIPUMEHEHHE U CBOMCTBAa MEIM U BaXXHEUIINX €€ COeIMHEHHH.

XapakTepu3oBaTh LUHK M €ro COEIAWHEHHS Ha OCHOBE CTPOEGHMs aToMa, OOINMX CBOWCTB
METAJUIOB ¥ OCOOEHHBIX CBOMCTB IIMHKA U aM(OTEPHOCTH €ro OKCHIA U IHIPOKCHIA.

XapakrTepu3oBaTh XpOM M €ro COEIHHEHHs Ha OCHOBE CTPOEHHMs aToMa, OOIIMX CBOWCTB
METaJLIOB U OCOOEHHBIX CBOMCTB XpoMa, aM(pOTepHOCTH ero okcuna u ruapoxcuia (1) u
KHCJIOTHBIX CBOHCTB okcuza u ruapoxcuos (VI). UnentudummpoBars xpoMar- B OMXpOMaT-HOHBL.
VceraHaBiauBaTh 3aBHCUMOCTD MEXKIY KHCIOTHO-OCHOBHBIMH CBOMCTBAMH OKCHMJOB M I'MIPOKCHIIOB




XpoMa ¥ 3HAUYCHUCM CTEIICHN OKHCJICHHS.

XapaKTepmoaaTb MapraHen M €ro COCHMHCHHA Ha OCHOBE CTPOCHHUA aToma, o0IIMX CBOMCTB
METAIIOB ¥ OCOOEHHEBIX CBOMCTRB Maprasen, €ro OKCHUIOB U THIAPOKCHIOB. YcTanaBianBarth
3aBUCHMOCTE MCXIOY I[IPOAYKTaMH BOCCTAHOBJICHHS IEpMaHraHara Kallus H CpCIIOﬁ pacTBOpa.
Ha6H}O,U,aTb U OMMHCHIBATH XUMHUECKUN 3KCIIEPHMEHT C NNOMOIIBIO POTHOTO A3bIKA U sI3bIKA XHUMHH.

IIpnioxkenne k padoyeit nporpamme
Kpurepun oueHMBAHNSA TOCTHKeHUH 00ydaromuxcs
XapakrepucTika nuppoBoi oneHKH (0TMETKH)

«5» (COTJIMYHO») — yPOBEHD BHITOJHEHUS TPeOOBAHMHN 3HAYUTEIHHO BBILIE YIOBIETBOPHTENBHOIO: OTCYTCTBHME OMMOOK Kak 110 TEeKyIIeMy, TaK
H I10 TIPeAbIIYILEMY YyUeOHOMY MaTepuaily; He 6ojee 0JJHOrO HENOUYETa; JIOTHYHOCTh U IOJTHOTA H3JIOKCHUS.

«4» («X0powmo») — YPOBEHD BBINOJHEHUS TPEOOBaHMUH BbILIE YIOBICTBOPUTENILHOrO: HCIIOIb30BAHUE IOTIOJHUTEIBHOIO MaTepHaa, IIoIH0Ta U
JIOTHYHOCTE PACKPHITHA BOTIPOCA; CAMOCTOSTENNHHOCT CYXKIEHUH, OTPaXKEHHE CBOETO OTHOIIEHUS K NpeaMeTy obcyskaenus. Hamuuue omubok 1
HE/IOYETOB B KOJTHUECTBEHHOM BBIPAKEHHWH IO OTHETBHBIM MpEAMETAM OTPAXKAETCs B JIOKAIBHBIX aKTax O TeKymedl ¥ uToropod (pyOexHOM)
arTecTaluy 00y4JaroIuXCs.

«3» («YJOBIETBOPHTEHLHO») — IOCTATOUHBIH MUHHMAbHbBIA yPOBEHb BBLINOIHEHHUs TPeOGOBAHUMH, NPEIBIBIIEMBIX K KOHKPETHOH paloTe,
OTJeNbHbIE HApyIIEHUs JIOTMKH W3J0KEHHs Marepuasa, HeIOJHOTa pPAacKphITHs Bompoca. Hamuume ommbOOK M HEIOYETOB IO OTACTHHEIM
TIPEIMETaM B KOJMIECTBEHHOM BBIPKEHHHI OTPAXKAETCS B JIOKAIBHBIX aKTax O TeKyUIeH H HTOroBo# (pyOesxHoMH) arTecTanyy 00y JaroluXCs.

«2» («nj10X0») — YpOBEHb BBIIOJTHEHUS TPEeOOBAaHUH HMXKE YAOBIETBOPUTEILHOIO: HapylEHWE JIOTHKH; HEIOIHOTd, HEPACKpPBITOCTH
06CyX1aeMOr0 BOIPOCa, OTCYTCTBUE apryMEHTAIMH JIH0O0 OMIMO0YHOCT €€ OCHOBHBIX HoJoxkeHnH. Hamuuue omubOoK 1 HEI0YETOB 10 OTACIbHBIM
TIpeZIMETaM B KOJIMYECTBEHHOM BBIPAKEHMH OTPAKAETCS B JIOKAIBHBIX aKTax O TeKyllel i UToroBo# (pybexnol) o6 arrecranuy 00yJaromuxcs.

ITo BceM TraBaM Kypca M MX pasjenaM IPEIUIaracTcs TEKyIMM W TeMaTHYeCKHil KOHTpONb 3HAHMH M yMeHHH B (opMe XHMHYECKHX
IMKTAHTOB M TECTOB, CAMOCTOSTENBHBIX M KOHTPOJNBHBIX paboT. 3amaHus BCEX BapHAHTOB pabOT CXOIHBI 110 COINCPKAHUIO H XapakTepy
BBIIIOJIHSIEMBIX YU€OHBIX IEHCTBUH.

Jna opranusanuu 3¢pdexTuBHOM pabOThI BCero Kijacca ¢ y4eTOM MHAMBHAYAIBHBIX CHOCOOHOCTEH KAXJIOrO Y4Yallerocs, MpeaCTaBlIeHbI
3aJ[aHUsl Pa3InYHBIX YPOBHEN CIOXKHOCTH.

Hes3aMeHUMBIM IOMOIIHHUKOM NIEAarora B KOHTPOJie 3HaHWUH SBISIOTCA 3afaHus B popme Tecta. FIX MOXKHO MCIIOIb30BATh HA Pa3sHBIX STarax
y4ueOHOTO Tmpolecca:

. IIPH W3YYSHHHU HOBOI'O MaTepUasa;
. HAa JTaIe 3aKpeyICHUs H3yUYeHHOI0 MaTepuana;
. Ha ypokax 000011ar0IIero NoBTOPEHHS;

* IIPH TEKYLIEM H TEMATHYICCKOM KOHTPOJIC 3HaHHﬁ, }/MCHI/Iﬁ 1 HABBIKOB YUalllXCsl]



. MpH IOATOTOBKE yYalllMXCs K 9K3aMeHaM Kak B YCTHOM, Tak i B NUCbMeHHOH GopMe, ocoberno B popme EI'D.
TecToBBIE 3aJaHKS PA3HOIO YPOBHS CJIOXHOCTH B IBYX BapHaHTaX, pacCCYUTaHHBIE HA 15—35 MUH MM Ha LeNblH ypoK. J{1s BEICTABICHMS OLEHKH
npearaeTes UCIoIb30BaTh CASAYIONIYIO IIPOLEHTHYIO KAy :
35% BBLITIOIHEHHBIX 3aJaHUH — OIIEHKA «2»;
36—61 % BEIIOIHEHHBIX 3aJaHUH — OIEHKA «3%;
62-—85% BEHIOJIHEHHBIX 3adaHui — OLIEHKA «4»;
86—100% BBIIOTHEHHBIX 33JaHUN — OLIEHKA «5».
IIpoBenenne XuMU4eCKOro JMKTAHTA
ITo OKOHYAHUH JTUKTAHTA ITPOBOIUTCS CaMOIIPOBEPKa:
*OIIMOOK HET — OLICHKA — «5»;
*JIONYUIEHB! 1—2 omuoKN — «4»;
*JJONYILEHBI 3 OMUOKH — «3».
B 3aBMCUMOCTH OT CTENEHH IOATOTOBIEHHOCTH, YUAIMXCS YUHTE b MOXKET HU3MEHUTh KPUTEPUH OLEHKH padoT B MOIL3Y yYEHHKA.
IIpoBenenne caMoCTOSATENBLHOH PadoThI

CamocTosTenpHas paboTa IpeanonaraeT Jubo mapHyo, 1160 rpynnoByio GopMy paGoTs! U JaeT BO3MOXKHOCTE JTy4lIe 0TpaboTath
U3ydaeMble BOIIPOCHI [0 KOHTPOJIEM YUUTENS H B XOJIe CAMOCTOSITENIbHON IeSITeNbHOCTH (A7 00ydaromei paboThl) MO0 Jrydiie moAroTOBUTHCS K
KOHTPOJIbHOM paboTe, KOTOPYIO NPEACTOUT BRIIONHSTE Ha CIEAYIOMEM ypoke (a1 06o0maromen paboTer). 3aqanust BBIIONHSIIOTCS B 11ape
(rpyIIie), 9TO MO3BONAET IKOHOMUTH BpeMst Ha oTBeT. OTIenbHbIe 3aJaHus (IO 3HAKOM *) yualllhecs BRIIONHAIOT CAMOCTOSITEbHO. [Ijish KOHTPOJIA
YYaIIUMCS IIPEAOCTABISETCS BO3MOKHOCTD CBEPUTH CBOH OTBETHI C STAIOHAMH, KOTOPbIe OYIyT JaHbl yYHTEIEM 10 OKOHYAHUH pabOTEI.

Onenka NpaKTHYI€CKUX yMeHHﬁ yaqamuxces
Yaurtens OOKEH YUYUTBIBATH:

- IPaBAJIBHOCTD OIIpE/IETIEHUS LIENH OIIbITa;

- CaMOCTOSATEIBHOCTD N0700pa 060PyIOBaHUS U OOBEKTOB;

- TIOCTIEIOBATENILHOCTD B BHITTIOJHEHUH pabOThI 10 3aKJIaJKE OIIBITA;

- JIOTHYHOCTH U TPAMOTHOCTH B OIIMCAHUU HAOMIOAECHUH, B GOPMYIHUPOBKE BHIBOLA U3 OIIBITA.
Ortmerka "S"

- IPaBIJIBHO OIpe/iesieHa LieIb ONbITA,

- CAMOCTOSTENBHO, C HEOOXOMMMOM IOCIIEN0BATEIBHOCTHIO IIPOBEJICHB! 000 060pYHOBaHMS 1 0OBEKTOB, a TaKkXKe paboTa IO 3aKJia/IKe OlIbITa;
- HAYYHO TPAMOTHO, JIOTHYHO OIMCaHbI HaOIoAeHUS ¥ ChHOPMYIMPOBAHbI BBIBOALI M3 OIIBITA.
Otmerka "4"

- IPaBHJIBHO OIIpeiesIeHa LieNlb OIIbITa;

- CaMOCTOSATENIBHO IIpOBeAeHa paboTa 1o oa0opy 00opynoBaHuUs, OOBEKTOB;

IIpU 3aKJIaKe ONbITa AOIycKaroTes 1 -2 omuoKy;

- HAYYHO TPaMOTHO, JIOTHYHO ONKCAHBI HaOMIONEHUS U CPOPMYITMPOBAHE] BHIBOABLI U3 OIILITA,



- B OIMCaHMU HAOIIOAEHUH U3 ONBITA JOITYyCKAIOTCS HEGONbIINEe HETOYHOCTH

Otmerka "'3"

- IPaBHJIBHO OIIpeJiesIeHa IIeJb OIbITa,

- noabop 060pyaOBaHUS U OOBEKTOB, a TaKkke pabOTHI IO 3aKJIAJKE ONBITA IPOBEACHBI C TOMOIINBIO YUUTENS;

- IOTYCKAIOTCsl HETOYHOCTH U OITMOKH ITPH 3aKJIaJIKe OIIbITa, ONMCaHUU HabIoIeHu, HOpMyTHPOBAHUN BBIBOIOB.
Otmerka 2"

- He OTpeJieIeHa CaMOCTOSITeNIBHO 1IENTb OIBITA,;

- He 0TOOPaHO HY)XHOE 000pyIOBaHUE;

- JIOIYCKArOTCs CyIIECTBEHHbIE OUTHOKH TPHU 3aKiake U 0POPMIIEHUH OIIBITA.

Onuenka ymenuit «IlposoasaT HadaoaeHus»
Yuurens AOJKEH YUUTHIBATh:
- IPaBUJIBHOCTH IIPOBEACHUS HaOMIONEHUH 110 3a1aHuUIO;
- YMEHHE BBIIENATEH CYIIECTBEHHEIE IPHU3HAKK Y HaOIr01aeMoro oorexTa (mpolieccea),
- JIOTUYHOCTb U Hay4HYIO I'PaMOTHOCTh B OOPMIIEHUH Pe3y/IbTaTOB HAOMIONCHMH 1 B BBIBOJAX;
- IpOoBeICHKE HAOIOACHUS 10 3a/1aHHUIO;
Otmerxa "S5"
- IPaBUJIBHO 110 3a/IaHUIO YUUTENS IIPOBEACHO HAOIIONCHE;
- BBIIEJICHBI CYLIECTBEHHBIE IPU3HAKK Yy HabI0JaeMoro o0beKTa (Ipouecca);
- JIOTUYHO, HAYYHO IPaMOTHO OQOPMIIEHBI pe3yNIbTaThl HAOMIOIEHUH U BHIBOJIEL.
Ormetka "'4"
- IIPaBUJIBHO I10 33IaHHUIO YUUTEIS IPOBEIECHO HAOIIOICHHE;
- IIPY BBIIETIEHUHU CYIIECTBEHHBIX IPU3HAKOB Y HabmogaeMoro o0beKTa (Iporecca) Ha3BaHbl BTOPOCTEIIEHHBIE;
- JlorrycKaeTcss HeOpexHOCTh B 0QOPMIICHUH HAOMIOJEHUH U BEIBOJIOB.
OtmeTtka "'3"
- IOILYCKAIOTCsl HETOYHOCTH ¥ 1-2 onOKM B IPOBEAEHUY HAOMIOACHUH 110 3aIaHUIO YIUTEIS;
- TIPY BBIIEICHNUH CYUIECTBEHHBIX NPU3HAKOB Y Habmonaemoro oobexTa (Ipoiecca) BbLIEISIOTCS JTUIIb HEKOTOPEIE;
- nonyckaroTcs omubku (1-2) B ohopmiesHy HaOIIOASHUN H BBIBOJOB.
Otmerka "'2"
- nomyckaroTcs omuoku (3-4) B mpoBeACHUH HAOMIONCHUH 110 3aJaHUIO YUHTES;
- HENPaBUJIBFHO BRUIEJISIIOTCS IIPH3HAKU HabmonaemMoro o0bekra (polecca);
- nomyckaroTcst omubku (3-4) B obopmieHuu HaOIIOASHUM U BHIBOIOB.



